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CREATING JOBS WITH CLIMATE SOLUTIONS:
HOW AGRICULTURE AND FORESTRY CAN
HELP LOWER COSTS IN A LOW-CARBON
ECONOMY

Wednesday, May 21, 2008

U.S. SENATE,
SUBCOMMITTEE ON RURAL REVITALIZATION,
CONSERVATION, FORESTRY, AND CREDIT,
COMMITTEE ON AGRICULTURE,
NUTRITION, AND FORESTRY,
Washington, DC

The subcommittee met, pursuant to notice, at 2:33 p.m., in room
SR-332, Russell Senate Office Building, Hon. Debbie Stabenow,
Chairman of the Subcommittee, presiding.

Present: Senators Stabenow, Salazar, Klobuchar, and Crapo.

STATEMENT OF HON. DEBBIE STABENOW, A U.S. SENATOR
FROM THE STATE OF MICHIGAN

Senator STABENOW. Well, good afternoon. I am so pleased that
all of you are here. This is a very important topic, and obviously
very timely given the discussion that we will be having in June on
the critical issues around global climate change and global warm-
ing. And I am very pleased that Senator Crapo, the Ranking Mem-
ber of our Subcommittee, has joined me and agreeing to convene
this meeting, and we are looking forward to some very important
information being shared today that will help us as we formulate
some options going forward to, I think, make sure that agriculture
and forestry are a part of the solution when we look at what we
need to be doing together.

I believe we have a responsibility to our children and our grand-
children to address the growing climate crisis that we all know ex-
ists, and agriculture does need a voice in that process, as I indi-
cated, as part of the solution.

We are here today to learn about the role of agriculture in reduc-
ing greenhouse gases and how we can best incentivize these reduc-
tions in a cap-and-trade system. One way that the agriculture and
forestry community can play a role is through greenhouse offsets.

As my colleagues know, offsets are greenhouse gas reductions or
sequestrations made outside a regulatory cap that mitigate other
emission sources.

There are numerous types of activities that could qualify for off-
sets. I know we will talk about many of them today. And as the
jurisdiction of this Committee suggests, we will focus primarily on
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those within agriculture and forestry. Whether it is soil sequestra-
tion on croplands, methane capture from dairy farms, or sustain-
able managed forests to prevent deforestation, as well as grow
more and older trees, there are many opportunities to reduce emis-
sions of quality offsets that ensure that a ton of carbon reduced is
a ton of carbon.

First and foremost, we need to discuss an offset policy to find ad-
ditional solutions that reduce greenhouse gases. There are, how-
ever, other benefits to a strong offset policy: creation of jobs and
economic opportunity, increasing and incentivizing new tech-
nologies, providing additional environmental benefits, and, last but
not least, offsets provide cost containment.

Michigan and the Nation stand to benefit from a strong offset
policy. We are blessed in Michigan not only with a strong manufac-
turing base, but also agriculture and forestry are key to our eco-
nomic success. And I think that we can benefit both of those sec-
tors as we look at the issue of quality offsets. Bottom line, we need
to meet our greenhouse gas emission mandates, and we can if we
allow this to be a policy that is reasonably priced, which, again,
goes to the question of offsets.

Offsets allow for significant cost control. Recently, a well-re-
spected EPA model analyzed the Lieberman-Warner bill and found
that viable offsets can drastically diminish the cost of carbon both
to businesses and to consumers. For example, if we do not restrict
the amount of verifiable quality offsets in a cap-and-trade market,
the cost savings to the economy may be as much as 71 percent
from a program that does not limit quality offsets.

There are also other significant opportunities that come from off-
sets. With proper management, both forestry and agriculture could
help reduce as much as 25 percent of annual U.S. emissions. Cur-
rently, agriculture sequesters only 1 percent of U.S. emissions, but
through items we will talk about today, we could sequester as
much as 10 to 15 percent, which is why this hearing is so impor-
tant.

So I am hopeful that we can construct a set of policies from your
recommendations today that encourages as many quality and
verifiable offsets as possible. That way we can make sure that we
are transitioning into a new low-carbon economy in a way that is
economically stable and is one that benefits consumers in all parts
of our economy.

I am looking forward to the panelists, and I will introduce them
in a moment. But let me first turn this over to our Ranking Mem-
ber, and I also want to thank Senator Ken Salazar from Colorado
for joining us for this very important hearing.

Senator Crapo.

STATEMENT OF HON. MIKE CRAPO, A U.S. SENATOR FROM
THE STATE OF IDAHO

Senator CRAPO. Thank you very much, Senator Stabenow. I ap-
preciate your working with me and your interest in this hearing.
I think it shows very strong leadership, and I appreciate that.

I also want to thank our witnesses for being here with us today
to discuss the role of agriculture and forestry in a low-carbon econ-
omy. I especially want to give thanks to Mr. Dick Wittman for trav-
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eling here from Idaho to participate in the hearing. Dick is a mem-
ber of the Steering Committee on the Agricultural Carbon Market
Working Group and Past President of the Pacific Northwest Direct
Seed Association. He is a farmer, a rancher, and a forester from
Idaho and a leader in the agriculture industry on carbon markets.
He is also very valuable in terms of his depth of experience, being
a producer who is voluntarily participating in carbon contracts, and
I value his input and consider him to be an important resource on
these issues.

It has been estimated that agriculture and forest land can con-
tribute immensely to reductions in greenhouse gas emissions. For
many in agriculture and forestry, carbon offsets represent opportu-
nities to obtain more value out of the land and new land manage-
ment technologies in addition to the possibilities of reducing the
costs of cap-and-trade programs.

Agriculture and forestry offsets are already contributing finan-
cially to some farms and private forestry operations, and because
of their important functions, farmers and foresters must have a
voice in the discussion about climate change policy. That is why I
want to thank you again, Chairman Stabenow, for holding this
hearing today for this important discussion.

Climate legislation is expected to be considered by the full Sen-
ate soon, and it is important that we are having this dialog today
to increase the awareness of agriculture and forestry’s contribu-
tions and to take a careful look at what is known so far as to how
offsets are working in voluntary markets and how projects can be
properly verified and monitored.

Additionally, appropriate attention needs to be paid to examine
both the positive and the negative effects of mandatory cap-and-
trade systems on farmers, ranchers, and foresters. I commend the
work that is being done throughout the agriculture and forestry
communities to collectively look at the most constructive role for
agriculture and forestry in this context.

Many of the witnesses here today have been on the cutting edge
of that effort and in the cooperative work that is taking place on
this issue. It is very productive. Congress is on the verge of final-
izing a new farm bill, and included in that farm bill conference re-
port is a provision to require the United States Department of Ag-
riculture to create technical guidelines, including verification and
accounting measures to determine environmental services benefits
from conservation and land management actions. This provision
would also direct the Department to concentrate first on carbon
markets. It is important because it would better prepare agri-
culture to take part in the carbon credit markets through a struc-
ture led by the USDA.

This provision also adds to the significant mechanisms in the
farm bill for improving our environment through conservation pro-
grams. We need to keep these programs in mind as models when
considering climate initiatives and legislation. No Federal policy
has contributed more to enhancing our environment than the farm
bill and the conservation programs specifically included in it.

I continue to believe that incentives rather than mandates offer
the best way to achieve environmental results on private land. For
that reason, the role of family farms and private forests as offset
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contributors rather than capped industries seem to me to be the
most productive approach. It is important to make certain, though,
that throughout the advancement of any legislation pertaining to
this issue, it does not turn into a mechanism to force certain plant-
ing or operating decisions that may not be in the best interest or
make the best sense for a particular agriculture or forestry oper-
ation.

Additionally, it is important that U.S. agriculture sectors do not
get penalized for environmental management in agriculture sectors
outside our borders. For instance, the United Nations Food and Ag-
riculture Organization cited cattle rearing as generating more
greenhouse gas emissions than the transportation sector. However,
in the United States, cattle management practices surpassed prac-
tices in other countries.

The livestock industry is a vital part of Idaho’s economy. In 2007,
Idaho’s beef and dairy industries provided 57 percent of Idaho’s
overall agricultural receipts with more than $3 billion. It is impor-
tant for our national economy to ensure that these sectors continue
to be successful to maintain these industries and the jobs that they
produce in the United States.

I encourage everyone to continue to take a hard and realistic look
at all the factors, good and bad, that may result from a mandatory
cap-and-trade system. The effects are far too reaching to do other-
wise.

Some have raised the concern that emissions leakage could sub-
stantially lessen the effects of emissions reductions, and it is also
important to look at how early actors who are already taking steps
to reduce emissions will be taken into account in the new system.
It is also important to examine proper measurement, double count-
ing, permanence, and the very serious concerns about the impact
of cap-and-trade systems on agricultural inputs that are already
sizable and growing. We also need to make certain that as tradable
units are developed, they are done in metrics that make sense for
agriculture.

For farmers and foresters to be able to assist with reducing emis-
sions, they must be able to remain on the land. There are legiti-
mate concerns that implementation of the cap-and-trade system
could result in prohibitive increases in input costs, such as diesel
and fertilizer. Policies should best be structured to enable agri-
culture and forestry to contribute to this effort without compro-
mising their ability to thrive.

I look forward to diving into some of these issues as we evaluate
the discussion today. And, again, I want to thank all of you for
coming here, the witnesses, Senator Stabenow for the farsighted-
ness in holding this hearing, and good timing as well. And I appre-
ciate what I expect we will have in terms of our lively discussion
today.

Thank you.

Senator STABENOW. Well, thank you so much, Senator Crapo,
and we want to recognize Senator Amy Klobuchar as well, and,
Senator Salazar, if you would like to take a moment, welcome.
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STATEMENT OF HON. KEN SALAZAR, A U.S. SENATOR FROM
THE STATE OF COLORADO

Senator SALAZAR. Thank you very much, Senator Stabenow,
}(llhai;"man of the Subcommittee, and Senator Crapo for holding this

earing.

I have a statement that I will just submit for the record, but I
want to make two comments.

First, it seems to me that what we did with the farm bill in Title
IX, Moving Forward with New Energy Opportunities for Rural
America, was a major step in the right direction. We gave the farm
bill some real meaning with respect to the energy future of Amer-
ica that deals with everything from cellulosic ethanol to geothermal
to small hydroelectric to small wind and a whole host of other
things that were in there. And I think that is very important. And
as we move forward in the climate change debate, one of the things
that we will be addressing again is how we continue to move for-
ward with that clean energy frontier.

One of the aspects of climate change and carbon control that we
worked on in the Energy Committee for a long time has been the
concept of carbon capture and sequestration, and, unfortunately,
we have not been able to move with the demonstration projects
that we have wanted to move forward with on that agenda. In my
own State, we had a plan in place that would have put together
a major IGCC plant that would allow us to burn coal and would
allow us to sequester the carbon in geologic formations.

As we look at that concept, I think it is also very important to
understand that those who have sequestered carbon for a very long
time are, in fact, the farmers and ranchers of America, and I think
that this hearing gives us an opportunity to put the spotlight on
how our agriculture and rural communities can help us deal with
the challenge that we face with carbon emissions and climate
change.

So I very much appreciate the hearing. Thank you very much.

Senator STABENOW. Thank you.

Senator Klobuchar.

STATEMENT OF HON. AMY KLOBUCHAR, A U.S. SENATOR
FROM THE STATE OF MINNESOTA

Senator KLOBUCHAR. Well, thank you so much, Madam Chair, for
holding this hearing. We are both from Midwestern States where
we have people who not only farm but also people who love the out-
doors. And I do not just hear about global warming anymore from
academics. I hear it from hunters in Hibbing, Minnesota, who have
seen the effects on their wetlands; from people who go ice fishing
on Leach Lake and are having trouble putting their fish houses on;
from business leaders up in Duluth who have seen the effects on
the water levels in Lake Superior. And certainly if the projections
are correct, no one will feel the impact worse than farmers, who
may face more severe weather, droughts, and storms, and will
make their lives even more unpredictable.

But I also believe farming can be part of the solution, and that
is why I am so glad you held this hearing today. Some of the cut-
ting-edge research on the cellulosic ethanol, which Senator Salazar
referred to, in the farm bill is at the University of Minnesota,
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where they found that we can actually produce carbon-negative
motor fuel from native prairie grass. That is why that section of
the farm bill that provides incentives for dedicated energy crops is
so important.

There are other ways for farmers to fight global warming, too.
There is a farmer in northern Minnesota whose name is Dennis
Haubenschild—that is a good Minnesota name. He tells me that
his cows pay him three different ways: first, his cows pay him with
the milk that they produce; second, with the electricity that they
generate with his methane digester; and, third, he sells the offsets
to the Chicago Climate Exchange for capturing those greenhouse
gases. He has a saying, Dennis does: “It is only waste if you waste
it.” And it has proven to be true.

I am very excited about the work we are doing in our State with
wind turbines and biomass gassifiers and all kinds of things. The
times are changing quickly, both in terms of our understanding of
global warming and also what we can do to fight it. And I am look-
ing forward to hearing from our witnesses about what Congress
can do to help farmers to participate to the maximum extent in
clean energy and solutions to global warming.

Thank you, Madam Chairman.

Senator STABENOW. Thank you, Senator.

We want to turn to our terrific witnesses, and, Mr. Wittman, you
have been introduced already by Senator Crapo, but I would just
welcome you again as a farmer and rancher and forester from
Idaho, very much a part of creating the solutions. We welcome you.

Laurie Wayburn, who is President and co-founder of the Pacific
Forest Trust. Laurie is the co-founder of the only nonprofit organi-
zation solely dedicated to preserving, enhancing, and restoring
America’s private working forests for all of our public benefits.
With more than 25 years of national and international experience
in sustainability issues, Ms. Wayburn’s current focus is advancing
the climate benefits of forests. She is helping to lead regional and
national efforts to enact climate change policies that unit conserva-
tion and management with market-based incentives to reduce car-
bon dioxide emissions. We welcome you.

Mr. Ruben Lubowski, economist and Forest Carbon Economics
Fellow at the Environmental Defense Fund, we welcome you as
well and appreciate your expertise. You are working on the Climate
and Air Program and the Climate Campaign with a focus on devel-
oping domestic and international strategies to integrate carbon
emissions and sinks from forestry, agriculture, and land-use change
into a U.S. cap-and-trade system and a successor treaty to the
Kyoto Protocol. From 2002 through 2007, Mr. Lubowski was an ag-
ricultural economist in the Resource and Rural Economics Division
at the U.S. Department of Agriculture’s Economic Research Serv-
ice. That is a mouthful. You must have had a big business card on
that one.

[Laughter.]

Senator STABENOW. So we welcome you.

Steve Corneli, Vice President of Market and Climate Policy, NRG
Energy, and you coordinate NRG’s positions and strategic initia-
tives related to climate change issues. We welcome you as well. Mr.
Corneli has previously served as NRG’s Vice President of Regu-
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latory and Governmental Affairs and Director of Regulatory Policy
and has been a frequent witness in FERC market design pro-
ceedings and technical conferences. Prior to joining NRG, Mr.
Corneli served in the Minnesota Attorney General’s Office—there
you go, Senator Klobuchar—first as a utility policy analyst, and
subsequently as the manager of the office’s Utility Consumer Advo-
cate Division, with primary responsibility for energy-related legis-
lative affairs. Welcome to you as well.

And Derik Broekhoff, Senior Associate with World Resources In-
stitute. Derik helps direct the greenhouse gas protocol team at the
World Resources Institute and leads WRI’s work on the design of
greenhouse gas emissions trading programs, registry systems, and
standards for carbon offsets. He is the primary author of the WRI
WBCSD GHG Protocol for project accountability—OK—and has
testified before Congress on the development of voluntary market
carbon offset standards. Prior to joining WRI, he worked for 10
years in the fields of energy and climate change consulting, where
he developed financial and economic analytical tools for carbon
market forecasting, risk management, project evaluation, and busi-
ness strategy development for a wide range of private and public
sector clients.

As we can see, we have five wonderful experts here with us
today. I welcome all of you, and, Mr. Wittman, we will start with
you.

STATEMENT OF DICK WITTMAN, MEMBER, STEERING COM-
MITTEE, AGRICULTURAL CARBON MARKET WORKING
GROUP, AND FORMER PRESIDENT, PACIFIC NORTHWEST DI-
RECT SEED ASSOCIATION

Mr. WiTTMAN. Well, Madam Chairman, Ranking Member Crapo,
and members of the Committee, I appreciate the opportunity to
come today and speak about ways that agriculture can help our
Nation mitigate greenhouse gas emissions in a timely and cost-ef-
fective manner.

As Senator Crapo already gave my resume, I will not reiterate
that. But I would summarize by saying; being a manager of a crop
and livestock and timber-managing operation really means, we
are“carbon managers”. The more we start thinking about the most
important resource that we manage carbon and it is only through
that resource that we do all the things we do in the natural re-
source provider industry, it brings to bear what this issue today is
all about.

For the last 3 years, I have been part of a national steering
group of ag leaders studying carbon markets and climate change.
On behalf of that group, the Ag Carbon Market Working Group, I
commend you for looking at cost-effective strategies to achieve
greenhouse gas emissions.

Science has proven that ag lands have great potential for seques-
tering carbon. Sequestration is a proven sink that offsets the im-
pact of emissions. Analysis by the Pew Center indicates that agri-
culture can provide up to 40 percent of the reductions that we are
hoping to achieve by 2010 compared to 1990 levels. Consumers and
resource providers have concerns, and we cannot discount those
concerns as they relate to potential negative impacts from a car-
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bon-constrained economy. No one wants to face increased costs and
uncertainties that could derail economic progress. But, in my view,
the question is: Do we pay now, or do we pay more later? There
is a continuing increasing cost of ignoring this issue.

Our working group has studied emissions mitigation strategies
all across the U.S. and globally. We have learned that, with the
right incentives and education, there is no limit to the technologies
and practices that businesses and consumers can tap to reduce neg-
ative impacts on our climate. The organizations that I represent
urge you to recognize the diverse mitigation options that agri-
culture can offer. These include things like conservation tillage, for-
estry and agroforestry, reducing methane from manure and
ricelands, precision ag efficiencies, displacing fossil fuel with re-
newable energy and reducing nitrous oxide emissions from crop-
lands. Allowing market-based carbon offsets as part of a national
cap-and-trade program provides both a cost-containment measure
for emitters and a shock absorber to our economy. A cap-and-trade
system helps make it profitable for farmers and foresters to invest
in environmental stewardship.

As an energy-intensive industry, agriculture is sensitive to en-
ergy prices. It is in all of our best interests to create incentives for
transitioning to alternative energy that is both affordable and less
damaging to our environment. Greenhouse gas offsets can play a
huge role in creating those incentives.

The EPA and others have modeled cap-and-trade bills, such as
Lieberman-Warner, and they have concluded that domestic and
international offset provisions in Senate bill 2191, capped at the
15—percent level, could reduce allowance prices by 93 percent over
what they would be without these offsets. If we had unlimited ag
offsets, those prices could fall even further. EPA has also confirmed
that if we have unlimited offsets, this will not hamper technological
innovation, but will reduce costs of the entire cap-and-trade sys-
tem.

Many organizations are pursuing or already engaging in carbon
aggregation services. Soil carbon credits can be generated and trad-
ed in the greenhouse gas markets with absolute confidence. My
personal experience bears this out. In 2002, the Pacific Northwest
Direct Seed Association penned one of the first contracts in the
United States—and, frankly, throughout the world—to engage in a
voluntary carbon offset trade. We contracted with Entergy Corpora-
tion in Louisiana to direct-seed cropland for 10 years that would
sequester 30,000 tons of CO2.

Carbon trading has proven that education and incentives related
to these offsets can result in significant changes in farming prac-
tices. That is what this hearing is all about. We want to change
behavior, and those changes in behavior can result in both eco-
nomic viability as well as environmental improvement.

Emissions offsets that the ag sector can provide are high quality,
they are measurable, and they are verifiable. Scientists have stud-
ied this for years. Soil carbon sequestration also has many benefits
that go beyond greenhouse gas emissions reductions: It improves
air and water quality, reduces soil erosion, enhances moisture re-
tention, and improves soil productivity.
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A sad fact for our industry is that agriculture has lost over half
the native organic matter in our farming soils across the U.S. over
the past 300 years. This has resulted from tillage, wind, and water
erosion. Practices such as direct seeding—or no-till—are reversing
this trend. By sequestering carbon, we are strengthening soil qual-
ity, not further degrading it. We are also reducing fossil fuel con-
sumption on the farm. No other sector can offer such high-value
offsets to society at such a low cost.

As we move to a mandatory greenhouse gas system, buyers will
demand projects that pass rigorous measurement and verification
tests. The dairy industry is doing this, as you have indicated. Those
who say agriculture cannot offer a real mitigation solution are sim-
ply wrong. U.S. agriculture and forestry are some of the only sec-
tors with currently available, high-quality, low-cost, verifiable
emissions reductions technologies.

Mitigating and solving our climate crisis will not be easy. Other
world players were initially hesitant to include ag and forestry as
part of the solution. That was a mistake. They are now incor-
porating ag and forestry as vital components of their climate miti-
gation strategies. Here is an area where the U.S. has a unique op-
portunity to provide an international leadership role by crafting
reasonable and innovative ways to include ag and forestry offsets
as part of the total solution. Agriculture is ready and we are will-
ing to meet this challenge.

Because of our conviction that we can mitigate emissions, the Ag
Carbon Market Working Group has endorsed unlimited offset mar-
kets. So has a report just released by former Majority Leaders
Daschle and Dole. On behalf of the Bipartisan Policy Center, I
would respectfully ask that this report be submitted for the record.

Senator STABENOW. Without objection, it will be.

[The report can be found on page 104 in the appendix.]

Thank you again for the chance to speak to you today, and I will
gladly answer any questions and assist you in crafting responsible
policies as we move forward.

[The prepared statement of Mr. Wittman can be found on page
100 in the appendix.]

Senator STABENOW. Thank you very much.

I should mention to the witnesses and members, I think the clock
was not working for a while, but I think it is on now. So if every-
body has—there we go. OK. We will ask members to keep their
comments to 5 minutes, our witnesses, and we have lots of ques-
tions for you.

Ms. Wayburn.

STATEMENT OF LAURIE A. WAYBURN, PRESIDENT, AND CO-
FOUNDER, PACIFIC FOREST TRUST

Ms. WAYBURN. Good afternoon, Chairman Stabenow, Senator
Crapo, members of the Subcommittee. I would like to thank you,
as well as everyone else has, for holding this most important hear-
ing, for the role that forests and farms can play in climate policy
is not to be underestimated. I am honored to testify on the poten-
tial of private working forests in addressing the challenge of cli-
mate change. We look forward to working with you as you inte-
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grate the forest and farm sector into an economy-wide climate
strategy.

The forests can and should, indeed probably must, play a signifi-
cant role in mitigating climate change. They are an essential tool
to help address this enormous challenge. Their inclusion will en-
able the most cost-effective, rapid, and durable climate gains,
which will also catalyze multiple additional economic and public
benefits from our forests, from sustainable clean energy alter-
natives to ecosystem restoration to hundreds of thousands of new
sustainable jobs. Harnessing the power of our forests and climate
policy will harness a key competitive advantage of the United
States in the burgeoning global climate marketplace.

Taking advantage of our Nation’s natural assets, deploying their
proven capacity—if you will, they are the original carbon capture
and storage—will help heal our climate. They can absorb excess
CO2 from the atmosphere and store it safely for hundreds to thou-
sands of years, in the forest, in products, and in substituting for
fossil fuels.

As you mentioned in your kind introduction, I am President of
the Pacific Forest Trust, the Nation’s leading nonprofit organiza-
tion dedicated to protecting America’s private working forests for
their many public benefits, including climate stabilization, and I
would suggest, as our prior speaker has, that this indeed may be
their most important contribution now.

We own, manage, and conserve working forestlands. We directly
conserve working forests valued at over $160 million and work on
millions of acres across the West. But we have also been instru-
mental in advancing the role of forests in California’s climate
change policies, which are the first economy-wide in the country;
in the Northeast’s Regional Greenhouse Gas Initiative; in the
Western Climate Initiative in Washington State; and a number of
others. We have worked on this issue since 1993.

So in my remarks today, I will address the potential of forests
in offsetting and reducing net carbon dioxide emissions as well as
the lessons learned from our experience in California developing
climate policy and climate markets, where we have, in fact, devel-
oped the first State-compliant project to meet emissions reductions
targets, and we have now sold over 80,000 tons of emissions reduc-
tions into this country’s first pre-compliance market.

Our experience shows that forest emissions reduction projects are
realistic, cost-effective and practical tools. They conserve and re-
store private working forests, they economically sustain forest own-
ers, and they ensure the long-term delivery of public benefits from
water to wildlife, as well as wood. And in addressing the challenge
of climate change, we welcome your inclusion of these sectors in
order to create an effective economy-wide system.

Very simply, forests absorb and hold CO2 when they grow, and
they release it when they are converted, lost to development, or
when they are disturbed. In fact, the United States shares this
global problem of forest loss and degradation that we are now see-
ing recognized so strongly in international negotiations.

We lose 6,000 acres a day of forest and open space in this coun-
try. Over 4,000 of those acres are forests. That is 1.5 million acres
of forests a year. Every year, we lose forests the size of the State
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of Delaware. When we lose those, we lose all the carbon stocks that
they hold and all their future sequestration and climate benefits
they bring. So we share this with the global situation.

But this problem is also an enormous opportunity for the United
States, for in the United States we actually have the legal struc-
tures, the governance, and the science to do something about that
forest loss today, and to do so in a credible, verifiable, and enforce-
able manner. We can put our forests to work today in fighting cli-
mate change.

By doing that, we can reduce net CO2 emissions by tens of bil-
lions of tons in the next 50 years. Three simple actions—reducing
forest loss, restoring forest carbon banks, and reforesting former
forests—will bring us those benefits. We can measure those in
ways that can be very precise, using methods that are well accept-
ed and in wide use. And this will be based on existing legal institu-
tions and governmental systems. This distinguishes us globally.

My time is running down here, so I am going to switch over to
showing where we have done this in the State of California.

In adopting a compliance system with a Cap, California inte-
grated forests into that as part of early action measures. My orga-
nization recently completed the first project that met those compli-
ance targets. That is on 2,200 acres in Northern California where
we are using forest management to both conserve and restore the
forest carbon banks there.

We recently sold 60,000 tons of certified emissions reductions to
Natsource, a leading global emissions and renewable energy asset
manager, which purchased these—this is their first investment in
the United States of any sort. They purchased these believing that
forest offsets are a key policy tool in the portfolio of activities to
address climate change. A number of other purchases have been
made as well, such as by our Governor and by the Speaker, who
wanted to have high-quality, State-backed emissions reductions.

But the project is also providing other public benefits: sustain-
able flows of harvest of timber, and the restoration of habitat for
endangered species, indeed, spotted owls have recently been sight-
ed on the property. So we are managing for climate, for timber, and
for spotted owls. We are adding a net asset value, net present
value of over $2,000 per acre for this landowner, and that is not
negligible, and that is complementary to sustainable timber.

So these forest offset projects are an important step in developing
a robust carbon market. We have received countless inquiries for
purchasing these emissions reductions and from landowners to cre-
ate these emissions reductions.

What this shows is that when you have the right policy, the mar-
ket will follow. In looking at Federal cap-and-trade legislation, in-
corporating a system such as in California will create the kinds of
incentives that private landowners need to manage their lands to
produce the climate benefits we need to address climate change. In
doing so, we can provide also hundreds of thousands of clean, very
green jobs through managing our forests for these products.

In conclusion, I would like to suggest that forests are not only
a bridge to a low-carbon future, they are a key component of a
long-term integrated strategy in U.S. climate policy.

Thank you.
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[The prepared statement of Ms. Wayburn can be found on page
87 in the appendix.]

Senator STABENOW. Thank you very much.

Yes, Dr. Lubowski.

STATEMENT OF RUBEN N. LUBOWSKI, PH.D., FOREST CARBON
ECONOMICS FELLOW, ENVIRONMENTAL DEFENSE FUND

Mr. LuBowsKI. Good afternoon, Madam Chairwoman and distin-
guished members of the Subcommittee. I greatly appreciate the
chance to talk with you today about the critical role that agri-
culture and forestry can play in moving our Nation and the world
to a low-carbon future.

Last August, I attended a workshop in Des Moines organized by
the American Farmland Trust, the Farm Foundation, and the Nat-
ural Resources Defense Council. This event brought together 27
farmers to share their views on the market opportunities of a low-
carbon economy. I was struck by a widespread recognition of the
potential this holds. One participant summed up the mood of this
meeting by saying, “Agriculture will be in the carbon-constrained
world. This is one way we can share costs and spread societal bene-
fits. Agriculture is a system, and it is involved.”

Overall, the strong message from this meeting was that crop and
livestock producers want to be engaged in a climate change solu-
tion, designing its policies and harvesting its benefits. These bene-
fits are hard to ignore. Carbon promises to be a bumper crop for
U.S. agriculture and forestry if we put the right policies in place
to reward the farming, forestry, and ranching practices that reduce
greenhouse gas emissions. The rewards, according to an analysis of
legislation similar to the Lieberman-Warner Climate Security Act,
could total more than $8 billion a year for American farmers alone.
This is more than the value of the entire U.S. wheat crop. So it is
not—this is a very significant amount.

My testimony today will cover three key points:

First, our farms and forests have enormous potential to deliver
major environmental benefits and provide a crucial form of cost
control as we move to a low-carbon economy.

Second, a framework of different quality assurances can safe-
guard the value of investments in carbon-friendly forestry and
farming practices.

Last, a system that credits reductions in tropical deforestation is
a major opportunity to control costs in a cap-and-trade system, but
the chances to do this are literally vanishing as we speak. This is
an opportunity we cannot afford to miss to engage key developing
nations in the global effort to control greenhouse gases.

To begin, agriculture and forestry activities have great potential
to provide cost-effective climate solutions that deliver other envi-
ronmental benefits as well, as we have already heard. Our vast
rural land base is one of our great national assets. Climate-friendly
agricultural and forestry practices can reduce emissions of gases
that cause climate change and that can also actually remove these
gases from the atmosphere. Whether in agriculture, forestry, or
rangeland management, our rural economies possess tremendous
potential for growth in a new industry of climate solutions.
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By driving changes in land-use and land management practices,
markets for offsets can also create substantial public benefits in ad-
dition to climate change mitigation. For example, practices that
conserve soils and reduce fertilizer inputs would reduce the amount
of pollution entering our waterways. A well-designed offset pro-
gram will also provide major new opportunities for American entre-
preneurship because there will be money to be made by finding
new and better ways to sequester carbon and otherwise reduce
emissions from uncapped sectors. A well-designed offset program
will stimulate technical research and business innovation in Amer-
ica’s rural economies.

The potential impact of carbon-friendly changes in land-use prac-
tices also extends far beyond our borders. The destruction of forests
in the tropics emits massive amounts of carbon dioxide, approxi-
mately 20 percent of global greenhouse gas emissions. This is
roughly as much each year as all the CO2 emitted by all the fossil
energy consumed in the United States.

When forest carbon emissions are included, the third and fourth
largest emitters of greenhouse gases in the world are Indonesia
and Brazil, respectively. We have an opportunity to reap the bene-
fits of these low-cost, high-value emissions reductions through rec-
ognition of tropical forest protection activities in our own carbon
market. It is critical that we seize these opportunities not only be-
cause of the climate benefits, but also because of the tremendous
impact agriculture and forestry offsets can have on controlling the
costs of a transition to a low-carbon economy. Offsets broaden the
set of available options for complying with the requirements of cli-
mate policy by allowing companies greater flexibility to make emis-
sions reductions wherever they are cheapest across both the eco-
nomic and physical landscape.

Where there is potential to bank allowances for use in future pe-
riods, in addition, offsets allow companies to buildup reserves of
low-cost abatement solutions that can serve as a buffer against un-
expected swings in future allowance prices.

Agricultural offsets are among the lowest-cost of all the land-use
options, and several analyses have shown that these offsets to be
the low-hanging fruit.“ Economic analyses have confirmed the cost-
mitigating value of both agriculture and forestry offsets.

My second point is our system of quality assurances built in to
a cap-and-trade program can substantially mitigate concerns over
offset quality. An offset program can provide real reductions in
greenhouse gas emissions only if the offsets represent real reduc-
tions that are measurable, verifiable, and enforceable.

In my written testimony, I describe a two-part framework of op-
tions to meet the need for quality assurances, both at the scale of
individual projects and at the level of the overall program.

Firstly, the prime example is right here of all the experience that
already exists on ensuring quality at the project level. This is a
manual published last year by Duke’s Nicholas Institute for Envi-
ronmental Policy Solutions, along with EDF and a panel of highly
regarded scientists.

A range of approaches should also be considered to ensure qual-
ity while providing market incentives for offsets. For example, an
enhanced national and regional accounting system could be used
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periodically to compare expected performance from a sector’s offsets
to estimated changes in greenhouse gases measured in a national
inventory for that sector. In my written testimony, I also describe
a potential true-up process for the forestry sector that could permit
the use of improved information on changes in land-use practices
to assess and, if necessary, adjust the parameters of the offset pro-
gram.

My final point is that policymakers have a time-limited oppor-
tunity to simultaneously engage developing nations and reap enor-
mous greenhouse gas benefits through market incentives to reduce
tropical deforestation. My written testimony describes the results
from a modeling exercise we conducted at EDF that shows that in-
clusion of tropical forest credits can substantially reduce the overall
cost of a U.S. cap-and-trade program similar to the version of S.
2191 that came out of Committee. Opening America’s carbon mar-
ket to these international forest tons would also create a model for
iangag‘ing developing countries broadly in solving the climate prob-
em.

On the other hand, if the world waits a decade or two to create
powerful incentives for compensating those who protect tropical for-
ests, the forests and the approximately 300 billion tons of carbon
they contain will already be gone.

In short, the benefits of domestic agricultural and forest offsets,
as well as international forest carbon credits, should not be over-
looked. They offer an immediate opportunity to reduce emissions at
home and abroad, and with the right rules and standards, they can
substantially shrink compliance costs without compromising the in-
tegrity of a strict emissions cap.

Thank you for your attention. I look forward to your questions.

[The prepared statement of Mr. Lubowski can be found on page
53 in the appendix.]

Senator STABENOW. Thank you very much.

Mr. Corneli.

STATEMENT OF STEVEN CORNELI, VICE PRESIDENT, MARKET
AND CLIMATE POLICY, NRG ENERGY, INC.

Mr. CorNELI. Thank you. Good afternoon, Chair Stabenow,
Ranking Member Crapo, Senators. It is wonderful to be here and
to have this opportunity to talk about offsets, which are probably
one of the three most critical issues facing decisionmakers in de-
signing an effective climate change program, the other two, in our
view, being the rate of emission reductions and the whole question
of allocations. These three things together will be critical in deter-
mining the economic impacts and environmental effectiveness of
any climate change legislation, and agriculture and forestry are
very significant in the equation because they both contribute large
amounts of greenhouse gases that are hard to regulate under a
cap-and-trade system and, thus, are ideal candidates for providing
offsets. And at a personal level, one of the things you did not men-
tion in introducing me was that before I moved to Minnesota, I
spent 12 years managing our family’s potato and vegetable farm of
700 acres in Wisconsin, and I know firsthand from that experience
how eager rural America is for the kinds of business and environ-
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mental opportunities that high-quality offsets can create in agri-
culture and in forestry.

Now, offsets are also critical for our company as well. We are a
major power producer. We own and operate 23,000 or so megawatts
of power plants throughout the Northeast, the South, and Cali-
fornia. Seven thousand megawatts of those power plants are coal-
burning power plants, and we are one of the largest emitters of
CO2 in the United States, probably the seventh largest in the
power sector. Last year, we emitted 61 million metric tons of CO2.
We are not particularly proud of that fact, but we are proud of pro-
viding low-cost, reliable power, and coal is part of the equation that
makes that possible.

On our own, we are aggressively working to reduce our own car-
bon emissions by developing new low- and no-carbon power plants,
including nuclear, wind, and post-combustion and pre-combustion
IGCC carbon capture and sequestration. But these kinds of vol-
untary efforts like we are doing we think are simply not enough.
Like the other members of USCAP at the table here, EDF and
WRI, we believe that there has to be a mandatory U.S. cap-and-
trade system to regulate carbon emissions, and we need this as
soon as possible to send a market signal for the rapid investment
in low-carbon technologies across our entire economy.

There are two reasons we are so interested in offsets. First,
under any cap-and-trade system, we are going to be a major buyer
of allowances. We favor a bill that would have a mix of auction and
allocations, like the Lieberman-Warner bill does. Under that bill,
we would get enough pre-allowances for about 46 percent of our
emissions and would have to buy the rest, about 33 million allow-
ances in the first year. If we can buy offsets for less than those al-
lowances, we will buy as many as the law allows. That is simply
in our own interest to do so.

But more than our own interest, the basic laws of supply and de-
mand mean that the use of ample amounts of offsets, because they
are anticipated to be less costly than many of the emission reduc-
tions in the regulated sector, should not only lower prices for us
but should lower prices for consumers throughout the U.S. econ-
omy. And this will help protect our economy during the transition
to low-carbon technologies while helping limit climate change. This
great potential from offsets to make climate change legislation
more effective and less burdensome to consumers and our economy
is the main reason we are so excited about offsets. But that can
only happen if the right things in the policy arena happen. So here
are the five things that we think are most important.

The No. 1 issue, probably the most important issue of all, is we
need climate change legislation now. Just as an example, we are
trying to buy offsets ahead of time. We can buy them through the
Regi markets because the rules are established. We cannot buy off-
sets that will qualify under the United States cap-and-trade pro-
gram because those rules do not yet exist. Nobody knows what will
qualify. Nobody knows how to produce or buy those offsets. So we
need to get the market rules out there in a way that is friendly to
business, friendly to the environment, and that will unleash inno-
vation in new technologies. We feel that the entire carbon-related
investment scene, whether it is power plants, automobiles, offsets,
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were all frozen in the headlights without clear rules. So that is the
No. 1 thing.

Second, there have to be reasonable opportunities for using off-
sets for compliance. As you have heard, various modeling exercises
suggest that more offsets result in lower prices. We think this is
critically important, but it is important not to ask for too much be-
cause, as any farmer knows, too much of a good thing can cause
the price to crash, and too low of a price that could happen perhaps
from unlimited offset use would not necessarily be in anybody’s in-
ter}elst. So it is important to get the quantity right and the price
right.

Third, high-quality offsets are critical. We look for contractual
guarantees that we will not be at risk for offsets that fail to meet
quality compliance requirements, and that means it is in
everybody’s interest, sellers and buyers, to have high-quality off-
sets.

We think that there has to be a mix of domestic and inter-
national offsets. Again, the same modeling from the EPA, EIA, and
others suggests that domestic offsets alone may not be enough to
achieve the balance that is needed in terms of price and quantity.
And high-quality international offsets, especially the ones from the
reduced deforestation that Dr. Lubowski talked about, we think are
critically important.

And, finally, on that note, a mixture of project-based offsets and
sector-based offsets. Project based offsets—which are things that
entrepreneurs go out—they put in the methane capture in the feed-
lot in the livestock operations, and they sell those offsets to people
like us. Those are important. But sector-based ones, such as the
Government of Brazil reducing deforestation in Brazil, or other sec-
tors that cannot easily be regulated, also are important.

So that about sums it up. We need action. We need climate
change legislation from Congress and signed by the President
quickly. We need fair rules about offsets. We need ample amounts
of offsets, and we need clarity in the ability to get on with invest-
ing.

Thank you very much.

[The prepared statement of Mr. Corneli can be found on page 50
in the appendix.]

Senator STABENOW. Thank you very much.

And last, but certainly not least, Mr. Broekhoff.

STATEMENT OF DERIK BROEKHOFF, SENIOR ASSOCIATE,
WORLD RESOURCES INSTITUTE

Mr. BROEKHOFF. Thank you, Madam Chair and distinguished
members of the Subcommittee. Thank you for this opportunity to
testify about the potential role of agriculture and forestry in
achieving a low-carbon economy. My comments today are focused
on the basic requirements for carbon offsets under an emissions
trading program and how agriculture and forestry projects that re-
duce or sequester greenhouse gas emissions may fare against those
requirements.

My own study of the issues suggests that agriculture and for-
estry have an important role to play in lowering the costs of miti-
gating climate change. At the same time, many types of agriculture
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and forestry projects may have a harder time meeting the basic cri-
teria for carbon offsets than projects in other sectors. It may be
more effective to support these kinds of projects through methods
other than a carbon offset program.

To understand the issues involved, it is important to clearly de-
fine the function of a carbon offset in an emissions trading system.
Fundamentally, a carbon offset is a reduction in greenhouse gas
emissions that is achieved to compensate for, or offset, an increase
in emissions at another source. To serve this function, carbon off-
sets need to meet five basic criteria.

First, carbon offsets must be real. They must reflect a complete
accounting of a project’s effects on emissions. Any unintended in-
creases in emissions resulting from a project, or leakage, must be
fully accounted for.

Second, carbon offsets must be additional. This means they must
involve reductions that would not have happened in the absence of
a carbon offset program.

Third, carbon offsets must be permanent. Offsets that are prone
to reversal through fire, harvesting, or other disturbances must
have measures in place to compensate for when this occurs.

Finally, carbon offsets must be verifiable and they must be en-
forceable.

The biggest challenge for any carbon offset program is finding
practical methods to ensure that offsets are real, additional,
verifiable, permanent, and enforceable. Fortunately, a lot of work
has been done to develop methods for doing so under a variety of
programs, both international and domestic, some of them already
mentioned here today.

The standards developed under these programs would have to be
carefully evaluated to determine their compatibility with a Federal
regulatory offset program, but there is a large body of work to build
off of. The larger challenge is deciding which types of projects to
include in a carbon offset program. Generally speaking, emission
reductions with the lowest uncertainty about their quantification
and additionality make the best offsets. Projects that capture and
destroy landfill methane, for example, are highly credible because
their effects can be directly measured, and there is little uncer-
tainty about their additionality. Projects that sequester carbon, on
the other hand, including reforestation, forest management, agri-
cultural land management, and avoided deforestation projects, can
be more challenging. This is because, compared to other types of
projects, their effects can be more difficult to measure; their ref-
erence cases can be more difficult to establish; they are more prone
to leakage; and their emission reductions are subject to reversal.

In most cases, it is possible to compensate for these risks and un-
certainties. But reducing uncertainty means increasing costs. It
may be that these added costs can be borne by a carbon offset mar-
ket, but it is also worth considering whether the climate benefits
of these projects could be achieved in ways that avoid all the costs
necessary to certify them as carbon offsets. If such costs could be
avoided, then more reductions could be achieved for the same ex-
penditure of resources.

One way to do this would be to encourage projects with high
quantification uncertainties through a separate program of direct
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payments or other kinds of incentives. Unlike offsets, reductions
achieved through direct payments, for example, would not have to
compensate for increased emissions at other sources and, therefore,
would not have to be subject to the same levels of scrutiny in terms
of measurement, additionality, leakage, and reversibility.

Further study is needed to determine which types of projects
might best be encouraged through an offset program and which
might be better achieved through other methods. In the meantime,
it makes sense to design policies that keep both options open for
a variety of emission reduction projects.

Thank you very much, and I am happy to answer any questions.

[The prepared statement of Mr. Broekhoff can be found on page
36 in the appendix.]

Senator STABENOW. Thank you very much. We appreciate all of
your testimony.

Let me first start by really asking a question related to, Mr.
Broekhoff, what you were saying at the end in terms of being able
to measure offsets. Obviously, we want to make sure that whatever
is being done meets the kinds of things you are talking about. It
is real, it is new, it is additional, it is enforceable, permanent,
verifiable, and so on. But we have heard slightly different things
as it relates to forestry and reforestation and so on. And so I am
wondering if anyone else on the panel, if Dr. Lubowski or Ms.
Wayburn, you were kind of looking over—from the look on your
face, I thought maybe there was a little different perspective that
you had in terms of measuring as we talk about reforestation and
so on. But I wondered if either of you would want to comment
about that as verifiable offsets, credible offsets.

Ms. WAYBURN. I would agree with Mr. Broekhoff that these are
key issues that have to be addressed, and I think that these have
affected how people think about forests and forest emission offsets.
However, I think we should draw a distinction between where
those uncertainties really exist and where they don’t.

I was suggesting that there is a distinction between what we
have available in the United States in the way of science and sys-
tems and good governance that enable the precise measurement,
that enable the tracking and verification, that enable the trans-
parency to be able to quantify forest emissions reductions with very
high certainty. And, indeed, I would say they have to be. The only
way we can create offsets that are fully tradable is to meet those
same standards, and I believe we have done that in California, be-
cause we are now in a pre-compliance market.

I do agree that uncertainties in measurement exist in forests
that we do not yet understand and that we may wish to take a dif-
ferent approach for forests where we cannot measure them as accu-
rately as we can in the United States and use those systems to
help buildup, if you will, to the science and institutional credibility
and governance that will enable the kind of accuracy that we want
to see in a full trading market. But I believe that we have every
capacity in this country to meet all of those requirements, and, in-
deed, in California’s State legislation, AB 32, which sets a cap, all
of those requirements—real, additional, permanent, verifiable, and
enforceable—are required and forests are accepted in that regime
as offsets through early action.
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Senator STABENOW. Do you believe that it is more difficult from
an international offset perspective than it is domestically as we are
looking at forests and offsets?

Ms. WAYBURN. I think we need to do both. This is such a critical
issue. When we look at the net excess of CO2 in the atmosphere
today, between 40 and 50 percent of that comes from forest loss
and degradation. That is both in the tropics and here. So we need
to do both. I am suggesting that we may want to take slightly—
we may want to take similar but parallel approaches domestically
and globally so that domestically we have the systems to be fully
tradable to meet those offset criteria and to do it with all the meas-
urement and verification down to the very precise 0.01 statistical
accuracy. And, globally, we may not be able to meet that, so we
might want to have a different system that we look at which has
a different kind of discounting approach globally, where what we
are really concerned about is not so much that precise measure-
ment on an annual basis and verifying it and visiting it, but we
are using, for example, remote sensing to see if those forests are
still there or not and we make direct payments annually to ensure
that; and that as we buildup the science there, we can have exactly
the same kinds of systems and perhaps that in the U.S. can help
inform that globally. But I think we need to do both.

Senator STABENOW. Dr. Lubowski, you talked also about inter-
national—the importance of addressing what is happening inter-
nationally as well as domestically.

Mr. LuBowsKlI. Yes, and, generally, we think that incorporating
international forest credits is a tremendous opportunity that should
not be missed, and it is an opportunity that, you know, we are los-
ing as we speak. So for that reason, it is very important to get
those greenhouse gas benefits, which also, you know, have this po-
tential to offer cost control for U.S. companies and in this way also
reduce costs for U.S. consumers.

Going back to the monitoring question, I just first of all want to
concur that absolutely monitoring and verification have to be done
and are a key part to ensuring the quality of these offsets. And,
you know, that is essential for having a robust market where, you
know, producers can get fair value for their product and also where
the purchasers can have certainty of what they are buying.

You were asking about monitoring in the forestry case versus
maybe in terms of some other offsets from agriculture, and one
issue here is that for soil carbon, you really have to get into the
ground to measure it; whereas, forests can more easily be mon-
itored from space.

I am not a remote-sensing expert, but I have been told that there
are some ways you can actually get some idea about soil carbon
from space. But in the forestry case, this is a lot easier and a lot
more precise.

So that is one of the reasons why in my testimony we discussed
this national accounting system and improved national inventory
with a potential provision for over time, if we are not getting all
the reduction from the forest sector that we expected, there might
be some room for a true-up.

Conversely, you know, we might get more than we expected, and
then we—you know, we would not have to worry about that. But
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the key is that, you know, we can do the monitoring from space
and also that it is very important to build a program that over time
will gather more and more data and more and more information
and have the flexibility that as we get this data, we can then im-
prove the program, refine the protocols, and make things better as
we go along.

Senator STABENOW. Thank you.

To any of the panelists that want to answer, we will be having
in front of us a very important work product regarding global
warming coming before the Senate in June, a very important piece
of legislation, a lot of work, bipartisan and so on. What would
you—would anyone want to speak to how you would improve on
this as it relates to offsets? What do you think would be the—
whether it is the number, whether the percentage that is in the bill
right now, or the language in terms of types of offsets, do you feel
that the language—and I know we will have a substitute or a man-
ager’s amendment. We will have to take a look at the final lan-
guage. But do you feel that the language, in terms of offsets and
the kinds of things, whether it be agriculture or forestlands and so
on, are broad enough to cover all of the things we are talking
about? Or do we need to do some work as it relates to the descrip-
tion of the offsets as well? But it would be helpful to know any sug-
gestions that you would have. Yes, Mr. Corneli.

Mr. CORNELI. Senator, the comments I will make are about the
bill as it was reported out of EPW. There is certainly a lot of uncer-
tainty about what it is going to look like soon. But the two areas
that we think would be improvements in the bill compared to how
it was when it came out of EPW would be, first, to make it clear
that when it comes to offsets, the 15 percent that was allowed for
compliance for international credits would instead be clearly speci-
fied that those could be international offsets—a credit being some-
thing like what is traded as an emission allowance in the EU, not
an offset per se. We think that is very important. And that would,
in effect, convert the bill from 15 percent to 30 percent offsets.

We also think it is very important that the idea of these avoided
tropical or avoided international deforestation tons be a component
of the bill simply because the volume of deforestation that is going
on tropically—I did some math. I think it is 100 square miles a
day, roughly, of tropical forest that is disappearing and will not
come back. It is so huge that that is an opportunity that we just
cannot lose. It has all these other biodiversity and ecological and
international security benefits.

And, finally, as a buyer, again, we hate to see some really good,
cheap stuff go just because people have not figured out how to
weight it yet. You know, let’s keep it in the bin until we figure out
what the scale is, and then let’s start buying it pretty quick.

So we think those are two things that would be fairly straight-
forward and improvements over the bill as it was in Committee.

Senator STABENOW. Thank you.

Mr. Wittman.

Mr. WiTTMAN. Well, I would like to add one point on the percent-
age of the offsets that could be coming from the ag and forestry sec-
tor. We believe that the current number is too low. We would like
to see unlimited offsets. If this is truly the least-cost alternative
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out there, and we are not looking at this as a permanent solution
but, rather, a bridge toward the future where we can get tech-
nology to come up with solutions for better energy and other
changes in our systems that reduce emissions, we would like to see
no limits rather than a 15 percent limit.

Another area that is very important is the issue of the infrastruc-
ture you are going to use to implement this. We already have a
wonderful infrastructure in USDA that can provide a delivery sys-
tem that has—it has been in the business of creating standards. It
has been in the business of creating data. It has data out the front
line. One of the issues that I see of major concern—and this has
happened in the past as we have added new programs like EQIP
or CSP—is that we give an existing organization a new mandate,
and we do not give them any additional resources. We do not pro-
vide the educational support so that they can implement that.

USDA scientists have been studying models for years, and our
organizations have been working very closely with them in testing
and refining these models. And there is a huge body of work out
there. And in reference to the issue of measuring and monitoring
and verification, we share the concerns of others that we must be
able to meet the rigor of these rules so that they are good quality.
But a crude measure of the right thing is better than a precise
measure of the wrong thing. And you are dealing with measuring
something that can only be measured over long expanses of time,
because we have variables in rotation systems, we have variations
in climate, whether ag offsets, whether it is forestry or soil related,
can never be measured by what happens in 1 year. You have to
look at long-term trends.

Another issue is we have a tendency to think that all the an-
swers to our solutions exist in the United States. There are other
parts of the world that have been leaders long before us in imple-
menting no-till. They have data and research that we can
buildupon and add to our existing scientific data to get to answers
as to how to do this measurement process. It is available in Europe
and South America. You have countries that have wholesale adop-
tion of no-till that are leaps and bounds ahead of the United States
in terms of their percentage of adoption.

Our no-till organizations are interacting through international
networks to tap that information. So I would challenge you in these
bills to make sure that we clearly define USDA’s role in the defini-
tion of these standards, and particularly in the measurement proc-
ess, that they be given some specific directives. For example, one
is no further funding for a USDA model until they put that model
in laymen’s language where the user can put their data in without
converting it to metric information.

I recognize their need to publish and their scientific disciplines,
but that industry does not understand today who their customer is.
No farmer, no politician, no policymaker will stand for trying to
convert what we produce into metric units and taking 3 hours to
fill out a data form to test what is happening in sequestration.

So these are the things that I think the bill could really improve
upon.

Senator STABENOW. Thank you.

Anyone else?
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Mr. LuBowskl. Thank you. Environmental Defense Fund sup-
ports the version of the S. 2191 bill that came out of Committee,
but we think an improvement, as I said before, would be to expand
the international credit provisions to allow for the reduced deforest-
ation tons, and this is very important for the reasons that have
been already been mentioned, and especially because this oppor-
tunity is, you know, disappearing as we speak. And if we don’t take
advantage of it, we will end up paying for it in two different ways:
first, we will pay higher costs of complying with our climate legisla-
tion today, and, second, by not getting Brazil and other countries
on a path of reducing their deforestation emissions, this potentially
can make the climate problem worse and have us have to pay more
in the future to make up for the damage.

So for these reasons, it is very important to include these credits,
and I will also add on the monitoring side that Brazil right now,
through its National Space Agency, has on the Internet a website
where you can see in real time how deforestation is happening
across the country. So this can be monitored and verified.

Thank you.

Senator STABENOW. Thank you.

Yes, Ms. Wayburn.

Ms. WAYBURN. Well, I recognize that the version of the bill that
we have seen has changed markedly, so I am not going to comment
on the bill as it may exist or may not at the moment. But I would
like to suggest a couple of things.

We would support unlimited offsets with the proviso that we
need to have with that integrated accounting between the offset
sectors and the cap sectors. And I bring this up because one of the
most effective ways that forests and agriculture can contribute here
is to providing sustainable alternative energy. And if what we are
doing in the forest sector is providing this woody biomass for en-
ergy and eventually for low-carbon transportation fuels, and we are
valuing those fuels in the cap, but we are not valuing their produc-
tion facilities, if you will, the forests and the farms in the cap, we
could drive very perverse outcomes, because if all we do is value
the product but not the resource that is producing it, we push for
more product and we do not have to count for the impact here. And
we have seen this, unfortunately, in this weakest discussion
around corn ethanol. When you look at the whole cycle accounting,
corn ethanol does not pencil out from a carbon emissions reduction
strategy. And so I think that unlimited offsets I would favor, if as
noted a moment ago, because I think that as we move the market
forward domestically in this country, particularly because forestry
is a global industry, we will pull those markets globally as well.

I believe there is something called "positive leakage,” which is if
I do well by doing the right thing, you may also wish to do that,
too. And so I think that as we look at trying to incorporate unlim-
ited offsets, we need to recognize that we need an integrative ac-
counting between the capped and uncapped sectors so that we don’t
have perverse outcomes.

And the only other item that I would like to suggest is that rec-
ognizing the urgency of halting deforestation in the tropics, we also
need to recognize the urgency of harnessing America’s opportunity
to restore our own forest carbon banks. The opportunity here, tens



23

of billions of tons in 50 years, an average of, say, a billion tons a
year, depending upon what price that you want to use. That is
going to be adding tens of billions of dollars into this economy for
revitalizing rural areas across this country that are forest depend-
ent or creating new jobs in energy. That is very powerful, and that
will generate the kind of support we need in this country to really
enact effective legislation.

Senator STABENOW. Thank you.

Mr. Broekhoff.

Mr. BROEKHOFF. Yes, Madam Chair, I would reiterate what Mr.
Corneli suggested in terms of recognition of international carbon
credits, and in particular, credits generated under the Clean Devel-
opment Mechanism. This is the largest existing regulatory offset
program in the world today.

There have been some criticisms of the CDM, I think some rea-
sonable ones, but I think the benefits of the United States engaging
with the system probably outweigh the risks, and that is a change
I would like to see.

If I might take a moment to say a few words about the inter-
national forest credit notion and, in particular, addressing avoided
deforestation through offset credits, I think, you know, clearly if we
look at the issue of climate change and how we are going to ad-
dress it, it is critically important to address deforestation globally,
not just for climate change mitigation but for a whole host of envi-
ronmental concerns. However, if you are looking at an offset cred-
iting approach for deforestation, all the kinds of concerns and cri-
teria I raised in my testimony come up, I think, writ large, in many
cases.

So you have to deal with issues of leakage. If you prevent defor-
estation in Brazil, you don’t want it to simply move to Peru. And
it is a global issue. If you look at timber markets today, they are
international and global in scope. They rapidly respond to shifts in
supply and demand.

So I think a system like that would have to have a very high par-
ticipation rate. You would want participation from countries that
make up probably 90 percent or more of global forest coverage.

You also need to look at this issue of permanence. If you slow
rates of deforestation, it does not help if that simply delays the
point at which all the forests are gone.

So if you are looking at an offset crediting mechanism, you want
to make sure that you are crediting against a baseline that actually
slows, stops, and reverses deforestation. And I think that is impor-
tant when we are looking at what you credit against in that kind
of system.

You also have to have effective monitoring and verification, and
I understand that there are others here who are probably more ex-
pert on this than I. Talking with my colleagues, I know we have
good systems for monitoring forest coverage. I think there are
greater uncertainties in terms of measuring the carbon that is ac-
tually in the forests, and we may have to improve some of that be-
fore you can have quantification levels up to the level of confidence
we want for an offset crediting program.

Finally, you need to have institutions and governments capable
of actually delivering on avoided deforestation and achieving these
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gains, and doing so in a way that respects community rights. And
I think to do that you will need some capacity-building efforts prior
to the implementation of this kind of program to get it going.

So, again, it is critically important to address, but there are a
number of ducks that I think you need to get in a row before this
kind of program might be viable as an offset program.

Senator STABENOW. Thank you.

Mr. COrRNELL If I might just

Senator STABENOW. Yes, quickly, and then I am going to turn to
Senator Crapo.

Mr. CORNELL In the spirit of dialog here between the limits, the
unlimited, and a lot of ducks to get in a row comments here, one
idea that may be worth considering in any legislation that might
help solve all of those issues is to create a bank, if you will, or a
pool of offsets, an offset reserve much like the old soil bank or the
original farm commodity programs of some time ago, where the
idea is to really put large amounts of offsets, whether domestic or
international in a reserve, so they would be delivered, they would
be realized, the trees would stop being cut down in as many of the
rainforest countries as possible, while the quality and verification
issues are being worked out. And that pool, instead of being sold
to compliance customers like us, people who want to buy offsets to
turn in instead of allowances, would be held in reserve and dumped
into the market or injected into the market through, say, an auc-
tion in response to allowance prices getting too high. And as all of
you know, one of the big concerns about S. 2191 is some of the
model runs that show $77 or $200 allowance prices, well, having
a reserve like this not of allowances but of actual real offsets whose
reductions have already taken place could be a way to, A, guar-
antee environmental quality without borrowing from the future; B,
assure that prices are stable; and, C, solve some of these very real
problems while providing ample places for domestic and inter-
national offsets to go and to get paid for.

So that is a concept that could be worth considering as well.

Senator STABENOW. Right. Thank you very much.

Senator Crapo.

Senator CRAPO. Thank you very much, Madam Chairman. Actu-
ally, I think you and I were working off the same list. You asked
a lot of my questions. But, I still have a lot more.

First, Mr. Wittman, I would like to ask you, if you know—I don’t
know how thoroughly you have studied the specific text of Senate
bill 2191. T want to get to the baseline question, though. The base-
line in S. 2191 is defined as the ”greenhouse gas flux or carbon
stock that would have occurred in the absence of an offset allow-
ance.“ Now, the question I have is for a farmer like yourself, who
is already engaging in a practice that is reducing emissions, such
as direct seeding, would you be eligible for an allowance or an off-
set under that language.

Mr. WITTMAN. The issue is what is the baseline from which we
are trying to reduce overall emissions. If we are using 1990 as the
starting point and say, okay, by some future point in the future,
we are going to reduce from 1990, then everything that people have
done since 1990 should be given recognition.
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The reality is that the concerns about additionality and measure-
ment are going to make it very difficult for me to go back and mar-
ket the carbon that I have sequestered since 1990. If I have no-
tilled my farm every year, I am probably sequestering between 0.5
and 0.75 tons of carbon per year. The problem with not recognizing
that is that you create perverse incentives for someone, to be eligi-
ble to cash in on carbon market opportunity. You create the wrong
incentives to literally plow up soils, and restart the clock so that
you can become a good person. That is the last thing we want to
create in our policy structure.

So our view on this is that we need to look at the continuation
of a practice like no-till. Even though you have done it for years,
every year you still have incremental sequestration. There is addi-
tional good every year that is being added to the pot. It is not done.
We have all kinds of scientific projections that have said there will
be some point in the future where we will reach saturation and we
will no longer sequester more carbon, and if that is the case, then
I should not be eligible to collect an offset because I am not seques-
tering incremental carbon.

So it is both the issue of incremental sequestration as well as
avoided emissions. The minute I turn around and till soil, I start
emitting. I send CO2 up into the atmosphere. So we need to create
a policy that encourages not only adoption by new people of a prac-
ticedthat works, but avoidance of practices that are going back-
wards.

Senator CRAPO. Thank you. And I know, Ms. Wayburn, you had
mentioned additionality as an issue, as well as Mr. Broekhoff, and
probably all of you. But anybody else want to get in on this issue
right now, Ms. Wayburn.

Ms. WAYBURN. Well, Senator Crapo, one of the approaches—the
approach that we suggested and that has been adopted in Cali-
fornia is something called "regulatory additionality.“ And what this
does is establish a level playing field for everybody. You work from
what are existing laws in your State or, in the absence of law, best
management practices in your State that are recognized. And
whatever you do above what you are required to do by law and that
you commit to keeping there qualifies as additional. And that does
several things.

No. 1, it recognizes early actors, people who have been doing an
excellent job, and says thank you for doing that we will reward
you, and other people will then follow. We recognize that the law
sets a baseline of common behavior. And so that concept of
additionality can happen in this country because we do have a reg-
ulatory baseline or a best management practices baseline which is
widely identified.

Senator CRAPO. Thank you.

Mr. Broekhoff.

Mr. BROEKHOFF. Yes, this issue of additionality is probably the
most vexing aspect of a carbon offset program and how you ap-
proach it. To speak about it conceptually, the idea is essentially
you want total emissions under an emissions cap-and-trade system
to be the same whether you have an offset program or whether you
don’t. When you issue an offset credit, that allows emissions from
capped sources to go up. So in order to keep net emissions the
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same, you have to give credits to reductions that would not have
happened if you didn’t have a carbon offset program. And if you are
giving credits for reductions that occur from activities that someone
was going to do anyway, they had been doing for years, it made
sense anyway, in effect you are undermining the integrity of your
emissions cap.

Now, I realize that creates all kinds of difficulties and problems,
so I think there are some practical ways to approach additionality.
Regulatory additionality may be one component of that. Probably
in some cases for some types of projects, you need to go beyond just
the regulatory piece of it. But it does become difficult to give credit,
even though that may seem unfair, for activities that have been
going on for years and would likely continue into the future with-
out an offset program.

Senator CRAPO. Thank you.

Anybody else.

Mr. LuBowsKI. Thanks. The point about rewarding people that
are already doing the right thing is important in the sense that we
definitely don’t want to create perverse incentives for people that
have been doing the right thing now to not do it in order to then
be able to get credits. So it is very important to address this, and
there are different ways it could be done, including potentially
through, you know, using the allowances that have been reserved
for the agriculture and forest sector, and there are other options as
well. So this is an important issue to deal with.

In terms of additionality, there are very detailed guidelines al-
ready developed to deal with incalculate baselines for individual
projects, you know, depending on the type of project and type of ac-
tivity. In addition to this project level work, we think it is very im-
portant to do very good monitoring and accounting of the overall
sector, to get an idea overall nationally what we are getting, and
then be able to use this data to then go back and improve the
project level standards and protocols.

In terms of the tropical deforestation, there what we have been
advocating is for the largest emitting tropical countries, there is no
indication that deforestation is decreasing. If anything, the recent
experience shows that it is going up.

So we have been advocating using historic data on deforestation
rates over, you know, a historic period and then crediting national
level reductions below these historic rates as our definition of “addi-
tional,“ and especially if you look at it at the national scale, you
know, you don’t have this within-country leakage issue. There still
is, of course, what Mr. Broekhoff alluded to in terms of potential
leakage internationally. So, you know, the solution to this is get-
ting at least the biggest emitting countries on board, you know,
and creating a process to try to encourage as many other countries
to join into the program.

Thank you.

Senator CRAPO. Thank you.

Mr. Wittman, again, do you and the organizations that you have
been working with support the allowance of international forest
carbon credits to be utilized in the United States?

Mr. WITTMAN. Do we?

Senator CRAPO. Yes.
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Mr. WITTMAN. I think our organizations generally would support
a combination of domestic and international. As a massive user of
energy and fully aware of the implications to fertilizer costs and
energy costs, it is important to us and the consumers that buy our
products to not have economic shocks that we can’t stand. So as
long as international projects are verifiable—and I will recognize
the Clean Development Mechanisms that exist—there are those
that say if you are going to rely on international projects and they
meet those standards, those are tougher than many of the things
that we have existing in the U.S. today.

So I don’t think we should be so concerned about the quality of
international offsets if they are only allowing those to qualify that
meet those clean development mechanism standards today.

Senator CRAPO. I know an argument has been made that inter-
national offsets would be less expensive than domestic offsets. Is
that generally agreed? I see yeses and noes, so maybe I ought to
ask the question. The question that I am getting at is that—I guess
there are several issues here to weave together. One is if we allow
international offsets, should they be capped? If they are allowed
and if they are capped, again, should the domestic offsets be
capped similarly, or should domestic offsets be treated differently?
In the context of this question, what kind of an impact on the mar-
ket price allowance would international offsets would cause.

I know that is a very complex question, but would any of the wit-
nesses care to comment on the issue in general and how we should
approach it?

Mr. WiTTMAN. I would like to just add to what I said on that.
There is a real concern that if we just allow people in the U.S. to
go the cheapest place in the world elsewhere and buy low-cost
projects, that we will not really affect the emissions reductions that
we are trying to achieve. It won’t be painful enough.

If we have an unlimited cap on domestic offsets, I think we are
protecting the opportunities for economic investment in the U.S.
first. And maybe to be conservative, we should have some cap on
international. But I don’t think we should stop with the inter-
national as long as we make sure that the standards those projects
have to meet are as rigorous as anything we would do in the U.S.

Senator CRAPO. Anybody else want to comment on that, Mr.
Corneli.

Mr. CorNELL I think that these are very tricky issues, and the
insights that are out there, many of them come from modeling ex-
ercises that make their own assumptions about the costs of domes-
tic and international offsets.

So with the proviso that my view is somewhat informed by these
models and that they may be wrong, I will go ahead and say it
looks like the domestic offsets get more expensive more quickly
than the international ones, and that that means that if you were
to rely on domestic offsets to moderate prices—and I think this is
consistent with what Mr. Wittman just said—you would see higher
prices for allowances, and they could be so high that they could—
the allowance prices themselves could have these effects of causing
people to use a lot of natural gas instead of coal in power produc-
tion, driving up the price of natural gas for consumers and fer-
tilizer manufacturers.
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So to avoid that problem, it would probably be useful to allow a
fair number of international offsets, especially the ones that are
likely to be lower cost, such as the avoided deforestation ones, and
understanding that those may be more expensive in terms of all
the risks and transaction costs that we really don’t know about yet.

So what that suggests is that if there was a limit on domestic
offsets, it might not be hit. If there was a limit on international off-
sets, it might be hit. The domestic one might not be hit because
the market price would not be high enough to turn on all of the
domestic ones that are available.

Senator CRAPO. I understand.

Yes, Ms. Wayburn.

Ms. WAYBURN. I think that we just do not know at this juncture
which is going to be more or less expensive, and I think one key
reason for that is that, in our experience doing these projects, we
have what we would call an all-in approach. Starting from the be-
ginning, we have paid for the long-term security, we have paid for
the monitoring, we have all of those costs built in from the begin-
ning; whereas, in many of the CDM projects and the international
projects, the initial costs are there, but not the long-term costs.
And the question of how much transaction cost that will add over
time is at this point unknown.

What I would say is that in our experience in selling these offsets
in a pre-compliance market—so this is where people are counting
on these to meet their requirements under law—our prices are be-
tween those of the Chicago Exchange and those in Europe. And
they are equal or less than those we are seeing on CDM.

Senator CRAPO. Thank you.

Mr. Lubowski, quickly, if you——

Mr. LuBowsKI. Yes, quickly. I will just say that it is important
to note that the version of S. 2191 that came out of Committee also
has a provision for a Carbon Market Efficiency Board that would
have various powers, including the power to adjust limits on off-
sets, if appropriate. And some people argue that there should be no
offsets; some people argue there should be unlimited offsets. I think
the key thing to keep in mind is that we should have a system of
checks and balances where you have very good data and are able
to assess, you know, the quality of the offsets over time and have
flexibility to, based on this real information and good data, deter-
mine which offsets should be let in, how many should be let in, and
be able to have flexibility to do this as the data comes online.
And—I will leave it at that. Thank you.

Senator CRAPO. Thank you.

Madam Chairman, I do have one more question, if I could ask
it.

Senator STABENOW. Yes, you may.

Senator CRAPO. I cannot resist asking this question since this is
the Forestry Committee. It deals with forest fires, and the question
is, how do you contemplate that we weave in the issue of healthy
forests in terms of the context of forest fires into this whole debate?
And let me just say a few things, and I would love to hear statistics
or information that any of you have, or ideas here. But as I under-
stand it, the record forest fires and rangeland fires that we saw
last year caused immense emissions, in fact, my understanding is
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the emissions caused by these fires far exceed that of any other
sources of emissions, or at least the transportation sources of emis-
sions that we have in this country. So it is a huge emissions source,
yet there is also a great debate going on as to whether or not we
should let fires burn or not in terms of the proper management
practices in our forests. So once again, the way we deal with it in
the context of global warming raises, to me, a phenomenal set of
difficult issues.

I know that is a huge question, but it has got to be one that peo-
ple have struggled with as we deal with this in the context of for-
ests.

Ms. Wayburn, do you want to start out there, or Mr. Wittman.

Mr. WITTMAN. Go ahead.

Ms. WAYBURN. Well, I think that is an excellent question, and it
is one that gets more pointed as we look at what climate change
is predicted to do to forests. And I would like to suggest there are
several ways to approach it.

No. 1, the primary incidence of fire is on our public lands, not
our private lands. And what I was suggesting in my remarks is
that we focus the market and offsets on private lands, not public
lands. I think we want to establish a goal for public lands that
looks at managing these forests for their greatest adaptation and
resilience in climate change because of the increased stress that cli-
mate change brings.

Now, that may, in fact, mean much more management on these
lands than what we have been experiencing in order to reduce
those fuel loads, in fact. And so for that long-term environmental
gain in re-injecting, if you will, resilience into these forests, we
would have increased management to do that.

On private lands, where the incidence of fire is so much smaller,
I think what you are looking at is what is your insurance system.
How do you have—it is really a contractual issue, but if I have sold
you 100 tons of carbon emissions reductions, I have got to guar-
antee those against all sorts of natural risks. And so in our buy-
sell agreement, we need to have a provision for that, and I can tell
you that buyers have very, very strong provisions around that.

So there 1s a buffer system there that is required. Whether it is
individually or whether it is pooled, whether it is Government-
backed, there is a buffer system.

So I think the question of fire can, in fact, be dealt with, and it
needs to be dealt with over the long term, and it particularly needs
to be addressed to our public lands to restore resilience and adap-
tation to these lands.

Senator CRAPO. Thank you. My time has far expired, but, Mr.
Wittman, if you could be very quick.

Mr. WITTMAN. You hit a hot button with me because we manage
forests, private forests, and we are right next to publicly managed
forests. We plant almost 9,000 trees every year. We selectively log
our forests. And when we get done, we have a fully stocked forest.

The role that many of us have here is not only managing carbon,
but we are trying to educate others on this whole issue. One of the
challenges we have had is getting people to see: “what products we
have to sell in a carbon portfolio market?” Just last week, we were
engaged in this debate with some foresters. They are interested in
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getting into carbon trading. Their questions are: “What do we have
to sell?” And I said, “You have three different kinds of products:
you have reduced-emission products, you have avoided-emission
products, and you have offsets through sequestration.” They said,
“Well, what does that mean?” Here is what this means.

A reduced-emissions project would be going to a chipping oper-
ation and chipping slash piles and sending it to a power plant in-
stead of lighting a match and sending that carbon into the atmos-
phere. Now we are producing renewable energy from limbs instead
of sending this smoke up in the air and doing no good at all. That
is reduced emissions.

Avoided emissions is being able to go out and selectively log a
forest so that when you do have a fire, it burns limited residue on
the ground, but it does not totally destroy the forest, and it does
not burn up 8 inches of organic matter and turn your ground ster-
ile.

So once they put language to carbon concepts they can under-
stand at the layman level, they start thinking of all the things we
can do, and I think that is a message that we probably have not
talked about enough today. We underestimate the potential of our
American entrepreneur to create solutions.

If I am allowed to be a prophet for about 30 seconds, I will say
that the cost of this whole climate change legislation will never be
as bad as what we think it will be. American ingenuity will create
solutions that we never imagined. Once we educate people on the
opportunities and how they can participate and we scare them with
the threats of how bad the costs can be, I think we will see solu-
tions coming out of the woodwork that we never would have imag-
ined.

Senator CRAPO. Thank you.

Senator STABENOW. Thank you very much.

Senator Klobuchar.

Senator KLOBUCHAR. Well, thank you much, Madam Chair, and
thank you to all the witnesses. A lot of the questions have been
asked, but I will forge ahead.

You know, I am on the EPW Committee and an original cospon-
sor of the Lieberman-Warner bill, and I feel strongly that we
should not wait a year to act. I was in Greenland last summer and
saw the water melting off these humongous icebergs. They call it
the ”canary in the coal mine of climate change.“ And you have laid
out some of the arguments that we have heard, Mr. Wittman,
against the bill, and we know there are always changes that we
can make to make it better.

But what I was most interested in was, Mr. Corneli, not just be-
cause you have a Minnesota connection, but your testimony and
where you freely said that your company produces 7,000 megawatts
of electricity from coal-fired power plants in addition to the natural
gas and oil and nuclear plants that you operate and that you are
the seventh largest emitter of CO2.

Are people surprised when you go out and speak, are they sur-
prised to hear you advocating for climate change legislation?

Mr. CorNELI. Not so much anymore.

[Laughter.]
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Mr. CorNELLI. We look at this, as many in the utility or power
industry do, as fundamentally a problem of technology. When it is
free to put carbon in the air, people will do it. You know, why
would you not do something that does not cost anything when you
are making a business decision and your competitors are all mak-
ing business decisions? So we have not really had any powerful in-
centive as an industry or as a company to find something else to
do that either will not emit the carbon or that will capture it and
keep it from going into the atmosphere.

Like Mr. Wittman, we think that when there is a price signal,
and also when there are also other complementary policies that
will help support the kind of technology development we need, that
people will very quickly—engineers at GE, another member of
USCAP, General Electric, by the way; at Siemens, another member
of USCAP, the companies that make this stuff, the companies that
build this stuff, and the companies that buy it and use it—will all
very, very quickly figure out how to take the carbon out of things
like the power sector and how to keep using coal in a way that
keeps the carbon out of the atmosphere.

And so we think that that is sort of like we are part of the solu-
tion—I mean, we are part of the problem. We have to be part of
the solution. Policies have to change the technology. And I think
the same thing applies to the offset business. We have to get a
clear signal to use the forest sinks, the soil sinks, the avoided
greenhouse gas emissions that cannot easily be regulated, get peo-
ple innovating about those, and the answers will come out of the
woodwork, and we will be surprised at how quickly and effectively
we can get there.

Senator KLOBUCHAR. One of the things I have been noticing, you
say our country developed the wind technology, but now we have
been leapfrogged by two or three other countries in terms of them
getting there first in terms of the number of turbines and what
they are doing. Could you talk a little bit more—I know you talked
earlier about the urgency of this and the lost investment and kind
of the delay that, in fact, what I am starting to believe is because
the people of this country and the entrepreneurs know we are
going to do something, they are actually holding back until we do
something. Is there some validity to that?

Mr. CoORNELL I believe there is. It is very hard to sink a lot of
money—a new power plant costs several billions of dollars. A new
auto production line probably costs something like that. Engineer-
ing a new electric battery so that low-carbon or no-carbon power
plants could provide electricity with zero carbon to cars, to con-
sumers’ cars, so they would not have to buy $4 gasoline—those
things cost a lot of money, and people will hesitate to spend that
kind of money until they know they can get it back in terms of sell-
ing goods and services. And so there really is this sort of leashed-
up demand here.

I think what we are—you know, there is a lot of fear—China is
the usual sort of suspect—about we are exporting jobs to China if
we regulate CO2. There is another

Senator KLOBUCHAR. And how do you respond to that?

Mr. CorNELL. Well, part of that is that we have to lead in fig-
uring out how to do this so cheap that they want to buy it. But
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there is another big risk, which is there are people, there are many
companies in China figuring out how to make low-carbon tech-
nologies that they can sell here. And there is a global race in terms
of decarbonizing, inventing, innovation, and America is the greatest
economy in the world, the greatest source of innovation and cre-
ative thinking in the world. As soon as we get a market system
that will turn that on for solving carbon stuff, we will win that
race. But if we wait too long and other countries get ahead of us
in the race to low-carbon technologies

Senator KLOBUCHAR. Thank you.

Does anyone else want to respond to the China argument that
we often hear, Mr. Wittman.

Mr. WITTMAN. I have a concern, and this is fed to me constantly
by my children, who are much better educated than I am, that we
spend too much time blaming China and India for being part of the
problem when, in fact, we need to look at our consumptive patterns
in the U.S. and consider the fact that India and China simply want
to grow the right to build their eating habits and standard of living
like we have. We are the model. And if everybody in this room
went through the process of doing a carbon footprint and we start
studying the impact that we have on global resources, I don’t think
there is a single person in here who would not change some behav-
ior tomorrow. But the first step in changing or correcting a problem
is understanding or creating an awareness of how you are person-
ally part of that problem, whether you are an individual or whether
you are a business. We are not going to change China’s and India’s
demand for resources. They don’t use a fraction of what we use yet,
and while their growth is increasing, the level per person is no-
where close to the United States.

So I agree with the concept that we go back to becoming world
leaders in crafting solutions, making it so successful that they will
want to copy us like they have copied everything else, and they will
follow us in making environmental change.

Senator KLOBUCHAR. Thank you.

Mr. Broekhoff.

Mr. BROEKHOFF. Just following up on that and turning that
question a slightly different way, if you look at this question of
international carbon offsets and the Clean Development Mecha-
nism, this is an offset program that clearly we are not participating
in, but it has already created opportunities for U.S. companies in
developing countries. The United States is actually second only to
Japan in terms of being the source of technologies that have been
deployed in these energy-efficient, renewable energy projects in de-
veloping countries, including China, so that, you know, the benefits
and risks can go both ways.

Senator KLOBUCHAR. Thank you. I want to follow up with some-
thing else, Mr. Broekhoff. In your testimony you talked about the
problem with measuring how much additional carbon is stored in
the soil with tree plantings and grass plantings, and you said that
it is difficult to measure whether it is verifiable.

I know there were provisions in the 2002 farm bill and we have
some similar provisions in the 2007 farm bill that require USDA
to study the potential for soil carbon sequestration. Could you tell
me a little bit about the research that you alluded to or the lack
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of research and where the shortcomings are, and what do you see
as the highest research priorities going forward?

Mr. BROEKHOFF. Well, let me try to clarify my argument. I am
not arguing that we do not have the technology or the scientific
knowledge to verify with some accuracy the carbon that is seques-
tered in soils or trees. I think you can employ methods that do that
with a high degree of accuracy. However, it is harder to do than
it is for certain types of other projects that could be used as offsets.
So if you are talking about landfill methane, for example, you cap-
ture methane coming out of the landfill and run it through a flare
or use it to generate electricity, you can measure how much meth-
ane you are capturing with a flow meter with a high degree of ac-
curacy, and at low cost.

Turn to something like soil carbon sequestration, and the meth-
ods you use to try to get to that same level of accuracy entail a lot
more costs, relatively speaking. So it is a relative argument.

And the issue basically boils down to there being more kinds of
overhead costs like that for many of these kinds of agriculture and
forestry projects than for other types of projects.

Senator KLOBUCHAR. Thank you.

Any thoughts on hybrid trees? I visit all 87 counties in my State
every year, and my most memorable visit to Crookston recently
was that the highest tree in Crookston was only like 8 years old
or something. It was a hybrid poplar in the back of Wendell Peter-
son’s yard.

And so, Ms. Wayburn, do you have any thoughts on that and the
development of that and if that is a possibility as we look into, you
know, more trees and more forests and how we could handle these
things in terms of the global warming issue?

Ms. WAYBURN. I think agricultural approaches to forestry make
a lot of sense. But I think at the same time, we want to recognize
the role of managing our natural forests effectively as well, and
that those gains perhaps are more sustainable, and they are cer-
tainly more realizable in the near term.

I had my hand up just to offer an anecdote of how we can posi-
tively affect China through what we have done in California with
forests. Now in Fujian Province in China, they are looking at nat-
ural forest management as a tool in their own carbon emissions re-
ductions as opposed to what they have been looking at before,
which was a very intensive industrial forest management policy,
and looking at the net gains that they were making in climate
through natural forest management and meeting their timber and
product supply needs. So that was a positive leakage example of
developing something here and using it and having it work in
China. So I would support that.

But the notion of can we use hybrids, can we use genetic modi-
fications, can we use fertilizers, all very much more agricultural
approaches in forestry, I think the answer is yes. We just need to
look at the total carbon budget and what the side effects are. Be-
cause if we are going to look at things like crop switching, which
is what I would suggest hybrid poplar might well be, that might
make more sense than, for example, something like cotton.

Senator KLOBUCHAR. OK. Any other thoughts?

[No response.]
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Senator KLOBUCHAR. All right. Well, thank you very much. I ap-
preciate it.

Senator STABENOW. Well, thank you very much to each of our
panelists. I think we have exhausted our time today, but we have
learned a lot, and I appreciate very much your comments as we ex-
plore ways to be able to use offsets in a way that is measurable,
quality, permanent, all of the things that we have talked about
today to really be able to allow us to expand upon the effectiveness
of ﬁ cap-and-trade program. And I appreciate all of the ideas as
well.

I think it is an exciting time for us. There is a lot of work to do.
Coming from a State that is not only a great agricultural and for-
estry State, but we are proud of making automobiles, you may have
heard, and manufacturing. And so there are lots of pieces of this.

And I have to say on a side note that in addition to working on
this issue and on the farm bill, which is very important in terms
of the energy and conservation provisions, we also have a budget
resolution on the floor that we hope to be voting on this evening
or tomorrow that has a green-collar jobs initiative with new dollars
in it for advanced battery technology and conservation and energy
efficiency and other areas that are very important, and tax provi-
sions that we have been trying very hard to get passed, get passed
a filibuster, to be able to incentivize a number of different tech-
nologies that need to be happening.

Coming from that manufacturing State, I have to say, though,
just a note on China and our Asian neighbors, and that is, they are
rushing on technology. When the first Ford Escape hybrid was
placed into the marketplace—and we are very proud of the first hy-
brid SUV—they could not find a battery in the United States. They
had to buy it from Japan.

So the budget resolution that we have that includes an aggres-
sive amount of money, new investment in advanced battery tech-
nology, is critical because China is spending hundreds of millions
of dollars, as is Japan, as is South Korea, and we certainly do not
want to be in a position where we go from dependence on foreign
oil to dependence on foreign technology.

So I think the rush is on, and in addition to all of the issues that
deal with what is happening with our forests and open spaces, the
rush is on for us to act quickly and effectively. And we thank you
very much for your input.

[Whereupon, at 4:25 p.m., the Subcommittee was adjourned.]
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Executive Summary

Carbon offsets can be an effective tool for lowering the costs of compliance in a cap-and-trade
program, and are already being widely used internationally to comply with greenhouse gas
emissions targets. To function well and maintain the integrity of a cap-and-trade system, carbon
offsets must adhere to certain basic eriteria and standards defining how they are quantified and
certified. A number of programs around the world have begun developing such standards, but
these standards would have to be carefully evaluated before being adopted under a 1.5,
regulatory program. Carbon offsets can come from many types of projects that reduce or
sequester emissions. Some types of projects face higher quantification uncertainties than others,
however, necessitating higher transaction costs in certifving the offsets they generate. These
projects include certain types of forestry and agriculture carbon sequestration projects, which are
subject (o greater measurement and baseline uncertainties, reversibility, and leakage compared to
ather projects. It may be preferable in some cases fund these projects using direct payments
rather than an offset market, in order to avoid costs of reducing uncertainties and lower the total
cost of achieving emission reductions.

What are carbon offsets?

A “carbon offset” is a reduction in greenhouse gas (GHG) emissions that is achieved 1o
compensate for, or “offset,” GHG emissions occurring at other sources.' Ina cap-and-trade
system, carbon offsets allow emissions from regulated sources to increase above levels set by the
cap, on the premise that those increases are compensated by reductions achieved at unregulated
sources. Because reducing emissions at unregulated sources is often less costly, carbon offsets
can lower the total cost of achieving an overall net emissions goal.

In &n emissions market, carbon offsets can be traded in the form of certified “credits” or “offset
allowances.” One credit usually denotes a reduction in GHG emissions equivalent to one metric
ton of carbon diexide (COy). The terms “offset credit,” “offset allowance,” and “carbon offset”

' Becaise the effect of greenhouse gases iz global, it does nat matter where they are reduced, Carbon offsets can alsa
invalve the removal of CO; (the primary GHG responsible for climate change) from the atmosphere by activities
that sequester carbon, including tree planting.
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are often used interchangeably, In most cases, offset credits are issued for reductions achieved by
specific projects, i.e., “offset projects”™. In order to receive credits, the project owners must
demonstrate that they have reduced emissions according to predefined rules and procedures. In
principle, a wide variety of projects can generate carbon offsets, Examples include, but are not
limited to:
«  Capuring methane created by landfills and flaring it or using it to produce energy (thus
displacing fossil fuel combustion); :
s [Installing equipment at chemical factories to capture and destroy industrial GHGE, such
as HFCs or N0,
*  Switching from high carbon-intensity fuels (e.g., coal) to fuels with low or zero net
carbon emissions (e.g., biofuels) for energy production or transportation.
¢ Improving the efficiency of energy production from fossil fuels, e.g., by upgrading
commercial or industrial boilers, or exploiting opportunities to combine the production of
heat and power.
¢ Deploying equipment or appliances that use less energy {e.g., high-efficiency air
conditioners or fluorescent light bulbs) and reduce demand for fossil fuels.
* Planting trees or adopting forestry or land management practices that remove carbon
dioxide from the atmaosphere and sequester it.

Globally, markets for carbon offsets have grown rapidly over the last five years (Figure 1). The
Iargest of these markets was created by the “Clean Development Mechanism™ (CDM)
established under the Kyoto Protocol. Through the CDM, emission reductions in developing
countries can be used to offset emissions in industrialized countries, whose total emissions are
capped by the Kyoto Protocol. The CDM effectively allows industrialized countries to achieve
their emissions targets through a combination of domestic and foreign reductions. The CDM is
also envisioned as a way to help less developed countries grow sustainably through the transfer
and deployment of beneficial technologies and practices, A separate Kyoto Protocol mechanism,
called “Joint Implementation” (J1) recognizes carbon offsets from projects in industrialized
countries.
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Figure 1. Annual Volumes of Carbon Offset Transactions in Millions of Tons of Carbon
Dioxide Equivalent
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A separate global market for carbon offsets has arisen to meet voluntary demand for GHG
emission reductions. The voluntary offset market is driven by companies and individuals seeking
to help avert climate change outside any regulatory obligation to do so.” Although this market is
growing rapidly, it has struggled with a proliferation of different standards and lack of consistent
guidance on what constitutes a credible offset.

What are the basic requirements for carbon offsets?

To have a functioning market for carbon offsets, clear rules and procedures are required defining
their creation and certification. Although these rules and procedures ean differ from program to
program, most of the literature on carbon offsets refers 1o a core set of basic criteria, derived
from criteria established under the 1977 Clean Air Act, Specifically, offsets must be “real,
surplus (or additional), verifiable, permanent, and enforceable” in order to maintain the integrity
of an emissions trading system.” Interpretations of these criteria vary, but their essence can be
summed up as follows: i

! Humilton, K., ef al, 2008, Forging a Frontier; Siale of the Volumtary Carbon Markets 2008, Ecosystem
Marketplace and Mew Carbon Finance. hitp./ arkeiplace com/

" Ibid.; Kollmuss, A, ef al, 2008, Making Sense of the Foluntary Carbon Market: A Comparison of Carban Offret
Standerds. World Wildlife Fund, Germany.

* The concept of air emission offsets originated under the *New Source Review” program established by the United
States Clean Air Act of 1977, Under this program, offsets are required to be “real, creditable, quantifiable,
permanent, and federally enforceable.” These basic criteria have been modified and adopted in general form under a.
variety of other offset programs, including programs for carbon offssts, Current carbon offset progmms (including
for example, the one established by the Regional Greenhouse Gas Initiative in the Mortheastern United States)
generally require that offsets misst be “real, surplus, verifiable, permanent, and enforceable” or some close variation
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Real

An offset credit must represent an aciual net emission reduction, and should not be an artifact of
incomplete or inaccurale emissions asccounting. In practice, this means methods for quantifying
emission reductions should be conservative to avoid overstating a project’s cffects. It also means
that the effects of a project on GHG emissions must be comprehensively accounted for.” Some
projects may reduce GHG emissions at one source, for example, only 16 cause emissions Lo
increase at other sources, A frequently cited example would be a forest protection project that
simply shifts logging activities to other forest land, causing little net decrease in carbon
emissions. Unintended increases in GHG emissions caused by a project are often referred to as
“leakage.” For carbon offsets to be real, they must be quantified in ways that account for
leakage.

Addisional

Only emission reductions that are a response to the incentives created a carbon offset market
should be certified as offsets. Reductions that would occur regardless of an offset market (e.g.,
those that result from “business as usual” practices) should not be counted. The rationale for this
is straightforward, The basic premise of carbon offsets is that they maintain net GHG emissions
at a level set by a trading system’s cap. Total emissions should be the same with or without an
offset program. Since offset credits allow regulated sources in a cap-and-trade system to increase
their emissions, offset reductions must be “additional™ in order to maintain net emission levels.
Crediting reductions that would happen anyway will result in higher total emissions than a cap-
and-trade program without offsets.

Although this general concept (called “additionality™) is straightforward, it is vexingly difficult
to put into practice. Determining which projects (and therefore which reductions) would not have
occurred in the absence of an offset market is frequently challenging and always subjective.
Within existing carbon offset programs, there are hm basic approaches to determining
“additionality”: project-specific and standardized

Project-specific approaches seck to assess, by weighing certain kinds of evidence, whether a
project in fact differs from an imagined baseline scenario where there is no carbon offset market,
Generally, a project and its possible alternatives are subjected to a comparative analysis of their
implementation barriers and/or expected benefits (¢.g., financial returns). If an option other than
the project itself is identified as the most likely alternative for the baseline scenario, the project is
considered additional, The Kyoto Protocol’s CDM requires project-specific additionality tests.

thereol. See, for example, Liepa, 1., 2002, Greenhowse Gaz Offsets: An Introduction to Core Elements of an Oifeet
Rule. Climate Change Central, Alberta, Canada
* For a full elsboration of quantificstion and accounting principles for offset projects, see World Resources Institste
and World Business Council for Sustainable Development, 2005, The Greenbouse Gas Protocol for Project
. Washington, D.C. / Geneva, Chapler 4, Awllbt:u hittpcfiwoww, ghgpmiocol.org.
* International Emissions Trading Association, 2007, £ g Global Emissions Trading: Prospects for
MCWM W&m‘lrmg Pmpuad'by Wnﬂdnemm Institute, Washington, DC.
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Standardized approaches evaluate projects against objective criteria designed to exclude non-
additional projects and include additional ones. For example, a standardized test may count as
“additional” any project that:

¢ ls not mandated by law
Is not a “least-cost™ option (objectively defined)
Is not common practice (objectively defined)
Involves a particular type of technology
Is of a certain size
I3 initiated after a certain date
Has an emission rate lower than most others in its class (e.g., relative to a performance
standard)
Several U5 -based carbon offset programs (including the California Climate Action Registry,
the Chicago Climate Exchange, and the Regional Greenhouse Gas Initiative) have adopted
standardized additionality tests. It is also possible to combine project-specific and standardized
approaches,

Verifiable

Carbon offsets should result from prajects whose performance and effects can be readily
monitored and verified, Verification is necessary to demonstrate that emission reductions have
actually oceurred and can therefore be used to offset emission increases at regulated sources,
Verification helps ensure that offset reductions are “real” and not overestimated. Because of the
importance of maintaining net emissions levels within a trading system, projects whose effects
are difficult to verify — or whose effects cannot be measured with reasonable precision — may not
be suitable for generating carbon offsets.

Permanent

Since emission increases are effectively permanent (e.g., fossil fisel emissions cannot be put back
in the ground), offsetting emission reductions should be permanent as well. Permanence is only
an issue where the effects of a project can be reversed, such as forestry projects where carbon
stored in trees or s0ils can be released to the atmosphere due to fires, harvesting, or other
disturbances. In these cases, a mechanism is required to make reversible reductionsremovals
functionally equivalent to permanent reductions for the purpose of issuing offset credits. There
are at least three possible ways to do this:

1. [lssuing credits on a discounted basis, For cxamplc. only one credit is issued for every
two tons of CO; sequestered in trees or soils,” Although this approach has been proposed
in the literature,® it has not been put into practice within existing offset programs.

2. Issuing temporary or expiring credits. Credits for reversible reductions can be made to
expire at a predefined date, or conceled if verification indicates that a reversal has
occurred. In both cases, the holder of the credits would have to procure other credits or
allowances in order to remain in compliance with the cap-and-trade system. This
approach has been adopted by the CDM for reforestation and afforestation projects.

" There are different ways to calculate the discount. Under most proposals, a discount would be given based on haw
1url3ﬂlhu|1lll:pmdmhjqu:ﬂlndummm“mgemudmnmmm;umpm&,gﬂ;Il:ll:lynn.},.

Fur:numl:,mr Fearnside, P.M., 2002, “Why a 100-year time horizon should be used for global warming
mitigation calculations.” Mitgation and Adaptation Strategies for Global Change T(1): 19-30,
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1. Establishing an insurance or buffer system. Buyers or sellers of reversible reductions
could be required to buy “insurance” in some form to compensate for reversals, or
establish carbon sequestration buffers that serve the same function. There are many ways
these mechanisms can be structured, and they may be combined with requirements for
landowners to commit to maintaining carbon stocks over the long term (e.g., through
easements). The ULS. Regional Greenhouse Gas Initintive has adopted this approach for
reforestation projects.

It is wiorth noting that all of these mechanisms have the effect of either increasing costs for
project developers or reducing the amount of compensation they receive per ton of emissions
reduced or removed from the atmosphere.

Ej

Carbon offsets should be backed by regulations and tracking systems that define their creation
and ownership, and provide for transparency. Clear definitions of ownership are essential for
enforceability. For example, both the manufacturer and the installer of energy efficient light
bulbs might want to claim the emission reductions caused by the light bulbs — as might the
owners of the power plants where the reductions actually oceur. Regulatory rules must establish
who has claim to emission reductions, who is ultimately responsible for ensuring project
performance, who is responsible for project verification, and who is liable in the case of
reversals,

How can these requirements be realized?

To create a functioning market for carbon offsets, the criteria outlined above must be elaborated
in set of standards and those standards administered by a regulatory body responsible for
certifying and issuing offset credits. Standards are required to create a carbon offset

“commodity” that is as uniform as possible, i.e., one offset credit equal to one ton of CO2-
equivalent emission reductions regardless of where it is suurocd Three related sets of standards
are necessary to fully define a carbon offset commodity:”

I. Procedural and technical standards. These are standards related to |hr. validation,
monitoring, and verification of offset projects, as well as the certification and crediting of
GHG reductions. Procedural and technical standards ensure that offsets are veriffable.

2. Contractual standards, These are standards for the establishment and transfer of
property rights related to carbon offsets, for information diselosure, and for the
assignment of liability. They can include terms for payment and delivery, allocation of
risk, and compensation where emission reductions are reversed or not realized,

* In addition to establishing these standards, many carbon offeet programa will impose eligibility eriteria for offset
projects intended 10 ensure that they are compatible with goals beyond simply reducing GHG emissions. Eligibility
eriteria may exclisde certain types of projects based on secondary environmental or social concems (e.g., nuclear
wasle, or community displacement caused by hydro reservoins), or they may ensure that projects contribate to
additional social, economic, and environmental objectives (e.g., “sustainable development™). While these criteria are
ancillary to defining a carbon offset with respect to climate change impacts, they nevertheless help to define the
“eommadity™ within a particular program and may be particularly imporant in the context of linking to other trading
systems.
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Contractual standards are necessary to avoid double-counting of reductions and double-
issuance of credits, and ensure that offsets are enforceable.

3. Accounting standards. These are standards related 1o the actual quantification of carbon
offsets. Accounting standards specify methods for defining quantification boundaries,
estimating baseline emissions, and correcting for unintended changes in emissions (i.e.,
“leakage™). Accounting standards also cover methods for demonstrating “additionality.”
Finally, they may specify methods for treating reversible GHG reductions on an equal
footing with permanent reductions, Accounting standards are a first-order requirement for
enzuring that “a ton is a ton” and ensure that offsets are real, surplus, and permanent,

Are there existing standards for carbon offsets?

Yes, in fact there are quite a number, The challenge is deciding which ones might be sufficiently

stringent and credible for a U5, regulatory offset program, Current offset programs (both
mandatory and voluntary) are probably most diverse in terms of accounting standards,

Internationally, an extensive amount of work has been done to clarify the basic requirements of
carbon offset accounting. Two salient examples of this work are the Greenhouse Gas Profocol
JSor Profect Accounting (“Praject Protocol™), developed by the World Resources Institute (WRI)
end World Business Council for Sustainable Development (WBCSD), and the SO 14064 (Part
2) standard developed by the Intemational Organization for Standardization — both of which
provide a general framework for quantifying emission reductions from offset pmjer.ls.m Tao
specify a truly standardized commodity for carbon offsets, however, requires elaborating these
general requirements into “methodologies™ ar protocols aimed at specific types of projects. Such
protocoels streamline the quantification process, taking into account data requirements and
analysis relevant to a particular project type.

WRI'WBCSD Frofect Protocel includes two sector-specific supl:llcm. aimed at grid-
connected electricity projects and land-use and forestry projects.’™ 2 Even these puidance
documents, however, are too broadly specified to guarantee a true standard for carbon offsets.
The task of developing standardized protocols has fallen 1o 2 number of individual programs that
verify and certifly offsets, The largest of these is the CDM. Table 1 summarizes the types of
publicly available protocols and methodologies developed by the CDM and other programs
around the world.

Table 1. Offset Protocols and Methodologies Developed Under Existing Programs

Program Description B Types of Protocols

The Clean Development The CDM is the largest offset Well over 100 methodokogies

Mechanism (CDM) program established under the Kyolo | covering renswable encrgy,
Prooeol, and is currently the largest | encrgy efficiency, fuel

" WRI and WHCSD, 2005, The Greenhouse Gas Provocel for Profect Accounting, Washington, D.C. / Geneva; and
150 14064, Intematianal Organization for Standardization, Geneva, Switzerfand, 2006,

" Greenhalgh, 5., F. Daviet, and E. Weninges, 2006, The Land Use, Land-Ulse Change, and Forextry Guidmer for
GHG Profect Accounting. World Resources Instinne, Washington, D.C.

¥ Brockhoff, D., 2007, Guidelines for Quartifying GHG Reductions Fom Grid-Connected Electricity Prajects,
Waorld Resources Institute and World Business Council for Sustainable Development, Washingion, DUC. [ Geneva.
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The California Climate CCAR is & non-profit, voluntary #  Forestry conservation
Action Registry (CCAR) registry for GHG emissions +  Conservation-based forest
originally formed by the State of management
hitpiveww climateregistr orgl | | Califomia, It is developing aseries of | o Reforestation
offsets himl carbon offset protocols under its «  Mamme
Climate Action Reserve program. | o Landiill methane
The Chicago Climate The CCX is a U.S-based voluntary | »  Agricubtural methane
Exchange (CCX) emissions trading system for GHGs. (manure management)
Participants take legally binding e Agricalteral soil carbon
hitp:fwww chicagoclimateexch | commitments to reduce their »  Energy efficiency and fuel
ange.com/ emissions and can do so through the switching
purchase of carbon offsets centified | o Forestry carbon
under CCX protocols, s  Landfill methane
=  Renewable energy
#  Coal mine methane
*  Rangeland soil carbon
s  Ozone depleting substance
destruction
The New South Wales Thie GGAS is one of the first *  Low-emission electricity
Greenhouse Gas Abatement mandatory GHG trading systems and generation
Scheme (GGAS) bases compliance on credits issued +  End-use encrgy cificiency
for o vasiety of project types. +  Forestry sequestration
hitpoiwww greenbossegas.naw, s GHG reductions at
vadefilt industrial facilities
The Alberta Offset System The Alberta Offset System in Canada | Sixteen protocols completed,
was established to facilitate including:

*  Livestock methane
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nesapolicvandresulation’ahOl | legislation requiring large industrial emissions
sl Svptem. him] facilities 1o reduce their GHG = Soil carbon sequestration
emissions. A variety of offset s Methane reductions from
protocols have been adopted under organic waste
the program. «  Biofuels
= Enhanced oil recovery
*  Waste-heal recovery
»  Energy elficiency
s Afforestation
# Others

A thorough evaluation would be reguired to decide whether the protocols developed under these
programs are suitable for a national LS. regulatory offsets program. One of the challenges in
designing offset protocols is that they require balancing tradeofTs. Protocols that are too stringent
{e.g., with respect to additionality) may end up excluding good offset projects and raising overall
compliance costs. Lenient protocols may allow too many reductions to be credited and therefore
undermine the integrity of an emissions cap. ldeally, protocols should be developed and adopted
according to how well they achieve desired policy outcomes for an emissions trading system,
including objectives for environmental integrity, transaction costs, and administrative costs.”
Protocols developed under other programs may or may not fit the bill for a U.S. national GHG
trading system.

What types of projects should be included in a carbon offset program?

Only emission reductions at sources not covered by an emissions cap can truly qualify as offsets.
While it may be desirable to encournge reductions at covered sources, “crediting™ such
reductions must be done through some form of allowance allocation rather than the creation of
offset credits."* Only projects that affect sources (or sinks) of GHG emissions not covered by the
cap should be included in an offset program. Under Senate Bill 2191 as currently drafted, for
example, the following types of projects might be included in a domestic offset program:
Agricultural and rangeland management

Manure and livestock management

Forest, agricultural, and rangeland land-use change

Forest management practices .

Fossil fuel (oil, gas, and coal) production, processing, and delivery™

Landfill gas and waste management

- & & & % @

U See, for example, Trexler, M., D. Broekholf, and L, Kosloff, 2006, A Statistically-Driven Approach to Offses-
Based GHG Additionality Determinations: What Can We Leam?” in Sustainable Development Law & Policy,
Volume V1, Issue 2, Winter 2006; and WRI and WBCSD, 2005, The Greenhouse Gas Protocol for Project
Accounting, Washington, D.C, / Geneva, Chapter 3.

™ Under cap-and-trade, reductions at covered sources (even if they are covered “upstream” from the actal point of
emissions, e.g., at fossil fuel processing or distribution Facilities) will simply fres up allowances that can be used to
cmit more at & later time. Total emissions will not change and no “offset” will occur, Issuing offset credits for such
reductions would therefore result in double-counting and cawse total emisaions to rise.

" For projects involving emissions not covered by the emissions cap, e.g., coalmine methane emissions, vented
emissions in oil and gas operations, fugitive emissions from natural gas transmission and distribution, etc.
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In addition, it makes sense to exclede any projects that are likelv to have adverse social,
economic, or environmental effects. This is probably best accomplished through general
eligibility criteria applied to projects, rather than the exclusion of project types.

Beyond these considerations, there is in theory no reason to limit the types of projects allowed in
an offset program as long as they can meet the basic criteria outlined above {i.e., real, additional,
verifiable, permanent, and enforceable). However, some types of projects will face greater risks
and uncertaintics relative to these criteria than others. The question becomes whether it makes
sense to exclude some types of offsets on the basis of higher uncerainties and associated costs.

Are there differences in the credibility of offsets from different project
types?

The “credibility” of a carbon offset largely depends on the level of confidence one has in its
quantification, addittonality, verification, permanence, and ownership. Broadly speaking, the
risks and uncertainties for carbon ofTsets fall into four categories:

I. Measurement umcertainiy. Accurately quantifying emission reductions requires being
able to-eccurately monitor and verify the performance of a project and its effect{s) on
emissions or sequestration. Accurate measurement is easier for some types of projects
than others.

2. Baseline wncerfainty. Accurately quantifying emission reductions also requires
reasonable certainty about a project’s baseline emissions and its addiliannlil}-.“ Baseline
uncertainty will be higher for projects that have numerous possible alternatives, and for
projects that provide significant compensation or revenue aside from their emission
reductions.

3. Leakage potential. Accurately quantifying emission reductions requires accounting for
any unintended increases in emissions caused by a project. Leakage can add significant
uncertainty to a project because it often difficult to monitor and quantify. Some types of
projects are more prone to leakape than others,

4. Reversibility risk. The potential for reversal of a project’s emission reductions creates
uncertainty about its value as an offset. Reversibility is only a concem for projects whose
emissions benefits result from sequestration.

In general, many types of forestry and agriculture carbon sequestration projects will face higher
quantification uncertainty, because they are subject to greater relative measurement unceriainties,
baseline uncertainties, reversibility, and leakage. Table 2 illustrates how some different types of
offset project compare against these categories of unceriainty, based on qualitative analysis and &
preliminary survey of carbon offset quantification literature. Further studies are needed to

** A project’s baseline and additionality are intimately related. Because the goal is to maintain net cmissions at
capped levels, the baseline for a project should in theory represent the emissions that would occur at the sources it
affects in the absence of a carbon offset market. If the project is not additional, bascline and project emissions will
be identical,
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develop a full quantitative comparison for different project types, but there are generally clear
differences between projects that avoid GHG emissions and those that sequester carbon.

& Captured methane can be measured sccumtely with low meters, whose uncerininty range is typically much less

than 1%."

b: There aro fow olher reasons for undertaking this kind of project (e.g.. unless required by regulation), so there is

little umceriainty lb-cnl rlli-cll’l.luulﬁty Lardfill methane projects have a relatively high likelihood of generating

"mll'{lﬂuhlﬂu

energy.”

reductions ¢

¢ Boiler fued consumption can be casily tracked and accurately measured.

d: In ome study of bodler projects involvimg district heating, uncertainty was estimated ot +~ 45% for baseline CO,

emizsions.

& Measurement uncertainties for soil carbon have been estimated st up to 100%, but may be as low as 6% (single
standard deviathon). ™ The uncemainty range depends greatly on the spatial scals considered ™!

d 1y ather project types, even whene captared gas s used 1o supply

f: There may be multiple reasons for undentaking activities that sequester carbon, such as no-tillage practices, In
some areas po-tillage is common practice.
&2 Depends on how tillage practices affect crop yiclds and whether there are associnsted shifts in crop production

on other lands.

h: Mwhhmdﬂbm:mﬂ;:ﬁmmduhhuﬂmhsﬂjmmmndmmhmhmwwu
an methods, spatial scales, and forest

i: Forestry and and use basclines can be very difficult to predict. Uncertainty ranges for bascline carbon may be
wcllwiﬁmmm
It Lﬂh'p:l'uumrdtdd:hﬂumnpmjmmmu:undsmunlywuhlﬂlum , depending on the

rEgioa,

" Far example, ses hitp:/is.nis x
" Suter, C., and I.C, P-wm m? "Docnﬂe r::m:clm Dcvdmnt Mechanism (CDM) Deliver Its

Sustninable Development Claim? An Analysis of Oificially Registered CDM Projects.” Climaric Charge §4: 7350,
" Joint Implementation Metwork, ef al,, 2003, Procedwres for

Accounting and Baselines of N and CDM Projects

(PROBASE): Final Report, ﬂnEmpunﬂuumhhn. Fifth Famework Programme, p. 33. Available at:
gt jigueh oreiprobase/. Baseline uncortainty can be high because ihere may be multiple alternatives for a
biler wpgrade, there is uncertainty about baseline operating conditions, and there may be other reasons for
undertaking these projects (2.8, an old boiler may have been due for replacement amyway ).
l"Iﬂil'rl '\«!I_.HIL'!"‘ M&mﬂm Mgrmmcmn;mﬁ

" Kerr, s,qu 2004, nmmmumm L':-mrmbuj.- wuu- Wmmgcmm

Mitigaiion Policies, Motu Working Paper 04-03,
* Ibid.; weHucmwumsfwammm Costa Rica range up to 54% rwmnghmmmi

d:\lu‘mﬁ

W

Table 2. llustrative Project Types and Tiﬁr Associated Uncertainties

Project Type Measurement [ Leakage Reversibility |

Uncertainty Unumintr Potential Risk

Landfill methane Low* Low® Mone Mo
flaring <1% <1%
Boiler efficiency Low® Medium/High” Low Mo |
improvement 45%
Soil carbon Medium to High® Medium' Low/Medium?® Yes
sequestration 6% 1o =100%
Avoided Medium to High" High' High' Yes
deforestation =50% Up to 90%
Meodes:
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Can the risks and uncertainties for some project types be addressed?

In most cases, ves. There is no reason in principle why projects with relatively high
quantification uncertainty cannot yicld credible offsets. The only challenge is that methods to
compensate for the uncertainty will tend to raise costs. For example:

* Compensating for measurement uncertainties may require more costly measurement and
verification practices, or the use of conservative estimates or discounts for quantified
reductions. Both methods will increase the cost per ton of creditable emission
reductions.

* Compensating for baseline uncertainties may require more rigorous analysis and
additionality tests (raising costs for project developers and/or program administrators),
or similar application of conservative estimates that err on the side of under-counting
emission reductions.

* Compensating for Ieakafe generally requires the incorporation of project elements
designed to mitigate it,” or the application of conservative methods to estimate its
impact, both of which may increase costs relative to other types of projects.

* Compensating for reversibility requires the adoption of one of the methods already
described in this testimony {above), which will tend to either increase costs or reduce
COMPENZation 1o project Owners.

The bottom line is project types with higher levels of quantification risk and uncertainty are
likely to incur significantly higher costs for every ton of CO; they reduce in order to have their
reductions certified as offsets. Unfortunately, no studies have yet tried to quantify the likely size
of this cost differential under a strict regulatory program.”® The added costs may have important
consequences for how these types of projects fare in a broader market for GHG reductions.
Furthermore, it may take time to develop protocols for some types of projects in ways that
effectively mitigate uncertainty. This could lead to delays in how soon those projects can enter
the market. Finally, even where the added costs amount to less than a dollar per ton of COy, this
could mean many millions of dollars of added investment burden across the entire market for
carbon offsets.

* Murray, B.C., MeCarl, B.A, Lee, H_, 2004, “Estimating Leakage from Forest Carbon Sequestration Programs.”
Land Econ. 80(1), 109-124,

® See, for example, WRI and WBCSD, 2005, The Greenhouse Gar Protocol for Praject Accouniing. Washington,
D.C. / Geneva, Chapler 5. '

* The most extensive stady of “transaction costs™ for carbon offset projects indicates that existing forestry offset
projects (almost exchusively serving the voluntary market), have faced higher monioring and verification costs than
ather projects, and may face higher costs under a regulatory program to address permanence and leakage concerns.
Total transaction costs for forestry projects have ranged from one to 19 percent of total project costs, and have
amounited to arcand 50,30 to $0.70 per ton of CO;. The stody notes that “insurance costs™ to compensate for
reversibility could significantly increxse costs for forestry projects. See Antorin, C. and ), Sathaye, 2007, Assessing
Transaction Casts of Profect-hased Greenkouse (Gas Emissions Trading. Lawrence Berkeley National Laboratory,
LBNL-5T315.
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Are there alternatives?

[t may be worth asking whether some types of GHG emission reductions are best achicved
through carbon offset markets or through other policy mechanisms., If the added costs associated
with reducing uncertainties for sequestration projects could be avoided, for example, then greater
reductions could in principle be achieved for the same total expenditure of resources.

One way to do this would be to fund these and other projects with high quantification
uncertainties through a separate program of direct payments, or allowance set-asides.” Unlike
offsets, reductions achieved through direct payments would not be have 1o be used to
compensate for increased emissions from capped sources, and therefore would not have 1o be
subject to the same levels of scrutiny in terms of measurement, additionality, leakage, and
reversibility. While it may still be desirable to fund reductions that are “real, additional,
verifinble, permanent, and enforceable,” the application of these criteria would not have to be as
stringent. For example:

s Measurement of the effects of funded activities would be primarily for information
purposcs, and would not have to meet the same degree of accuracy needed to ensure that
quantified reductions are truly offsetting emissions on a ton-for-ton basis. Avoiding and
mitigating leakage from funded activities would be desirable, but the extent of leakage
would not have to be rigorously quantified.

= While it may be desirable to fund “additional” activities, demonstrating additionality on a.
project-by-project basis would not be necessary. Avoiding the need to develop and apply
complicated additionality tests could reduce costs significantly.™

*  Verification of funded activities would still be necessary, but conld be limited to a simple
confirmation that activities are being undertaken rather than checking their performance
in ways that are necessary for precise quantification.

* Long-term carbon storage for sequestration projects would be desirable and could be
encouraged, but designing complicated insurance mechanisms to put carbon sequestration
on equal footing with permanent emission reductions would not be necessary,

* Enforcement of a direct payment program would consist of ensuring that project owners
follow through on their commitments, and would not require tracking systems or legal
rules for establishing ownership of emission reductions.

Whether or not a direct payment system would make sense as an alternative greatly depends on
how various other elements of a cap-and-trade system and offset program are designed. Total
demand for reductions {(determined by cap levels), the types offset projects allowed, and limits
on the use of offsets will all play a role in determining price levels and whether “high transaction
cost” projects can succeed in the market. The stringency required of offset protocols (based on

** For further discussion of this approach, sce Hayes, T, 2008, Getting Credis for Going Green: Making Sense of
Carbon "(ffrets™ ina Carbon-Constrained Werld, Center for American Progress, Washington, DC,

 Rebate programs for energy efficient appliances, for example, operate under the assumption that some rebate
recipients would buy high-efficiency appliances even without n rebate. Because screening cut these “free riders™
would be costly and difficalt, it is generally not attempled. Instead, rebates are given without restriction, and the
funding of some “non-additional™ purchases is tolerated as a cost of running the program. Because the purchases are
not being used to offset energy consumption elsewhere, it does not matter that buyers are not screened for
additionality,
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palicy objectives, as described above) will also play a role. Further study is needed 1o determine
which types of projects might best be encouraged through an offset program and which might be
better achieved through direct payments. In the meantime, it makes sense to design policies that

keep both options open for a variety of project opportunities in “uncapped” sectors.
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Chair Stabenow and members of the sub-committee, good afterncon and thank you for
the opportunity to testify today regarding offsets. Along with emission reduction targels
and allocations, offsets will be critical i determining the both economic impacts and
environmental effectiveness of climate change legislation. Agriculture and forestry both
contribute large amounts of greenhouse gas emissions that will be difficult to regulate
under a cap and trade system, and thus are important potential sources of emission
reductions in the form of offsets.

Offfsets are a critical issue for our company, as well. We own and operate some 23,000
megawatts of power plants, from the Northeast, through Lowisiana, Texas and [linois, to
California. 7000 megawatts of those power plants are coal-fired, with the rest being gas,
oil or nuclear. We emitted 61 million metric tons of CO2Z in the US last year, which
makes us the 7™ largest emitter of CO2 in the US power sector. We are aggressively
working to reduce our carbon emissions by developing new low- and no-carbon power
plants, including nuclear, wind, and both post-combustion and gasification-based carbon
capture and sequestration. But such voluntary efforts are not enough. Like the other
members of USCAP, we believe a mandatory US cap and trade system is needed as soon
as possible to provide a market signal for rapid investment in low carbon technology.

There are two reasons we are so interested in offsets. First, under any cap and trade
system, we expect to be a major buyer of allowances and of offsets, to the extent they can
be used for compliance. For example, under the Lieberman — Warner bill, we would get
allocated enough allowances for only about 46% of our emissions in the first year, This
would require us to buy the rest - about 33 million allowances in just the first year. If we
can buy offsets for less than allowances, we will buy as many as the law allows. That's
in our own interest.

But even more important, the basic laws of supply and demand mean that the use of
ample amounts of high-quality offsets in the cap and trade program should moderate the
allowance price for everyone, not only us. This will help protect consumers and the
economy as a whole -- while belping limit climate change.

Offsets have tremendous potential to create a more effective climate change policy at a
lower cost to the US economy, but only if offset policy is set up right. Here are 5 eritical
steps that we think are needed to get it right:

1. We nced climate change legislation now. Right now, most carbon — related
investment in the US, whether in power plants or in offsets, is “frozen in the headlights™
because of uncertainty about what the rules will be. We need clear and stable rules that
are friendly to both the clhimate and to business so that the next wave of low carbon
investment — including investment in offsets — can begin. This important for our global
competitiveness as well as the environment. A world-wide race to perfect low carbon
technologies is already underway. The US can win that race, but only if it starts now.

1. Reasonable opportunities for using offsets for compliance. EPA and other
modeling exercises make it clear that relaxing limits on the use of offsets in legislation,
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such as Licherman-Warmner, can significantly moderate allowance prices. For example,
the EPA suggests that adding just 15% international offsets in 5. 2191 would lower
allowance prices by 37%. This suggests that it is more important to ensure that any limits
are generous enough to produce reasonable prices than it is to provide for the completely
unlimited use of offsets,

3. Only high quality offseis should qualify for compliance purposes. High quality
offsets provide real reductions in greenhouse gas emissions. This is important for the
environment, for sellers and for buyers. We typically will ask sellers to provide a
contractual guarantee that project-based offsets meet environmental quality and other
regulatory requirements. All sides of the carbon market will benefit from clear rules that
keep low-quality “junk offsets” from ever even entering the market,

4. The rules must allow both domestic and international offsets, Modeling work
sugpests there simply may not be enough domestic offsets available to effectively buffer
the cost of allowances, especially in the early vears of the program. We need
international offsets, too. Some intermational offsets have a bad reputation, but others are
extremely promising, especially those related to key GHG-producing sectors like tropical
deforestation. Such offset have tremendous potential to not only save the rainforests, but
to also staunch one of the largest global sources of greenhouse gases emissions,

5. We need a mix of project-based offsets and sector-based offsets. Project based
offsets — such as reducing methane emissions from livestock operations -- can be of high
quality, as well as beneficial to the host industries and local economies. These are the
sort of products we anticipate buying from private companies if the price is right. Sector-
based offsets include the very exciting idea of “forest carbon tons™ that would be created
by stopping the wave of large-scale deforestation currently taking place in Brazil,
Indonesia and other major forest areas. These sector-based offsets will hikely  have
governments on one or even both sides of the transaction, rather than just private
companies. This suggests the possibility of using such offsets to create a federal offset
reserve pool that could ensure moderate allowance prices -- in effect, an environmentally
preferable alternative to the “safety valve™ concept.

To conclude, offsets will be a critically important way to bufter the costs of achieving
aggressive reductions in GHG emissions. We need climate change legislation to pass
Congress and be signed into law by the President quickly to remove the uncertainty that
hinders our investment in offsets and other low and no-carbon technologies. That
legislation needs to send a clear signal that ample amounts of high quality domestic and
international offsets will be welcome in the US cap and trade system, and it needs to
induce both the private sector and governments to guickly create a large number of
project- and sector-based offsets for companies like ours to buy when the US cap and
tracde system begins,

Thank you for your attention, and [ will be happy to answer any questions you may have,
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Even as we move to control greenhouse gases from the major sources in our economy, it
is important that we tap the full range of sources available o us — even if those sources fall
outside an emisgions cap. While the largest part of our emissions reductions will come from
fossil-fuel-based industries, farms, ranches, and forests can make a hugely important contribution
to our national goals as we transition 1o a low-carbon economy. They can do so through new
economic activities that offset industrial emissions of greenhouse pases.

“Offsets™ are emissions reductions from activities in a sector that is “uncapped” (not
covered by a limit on total emissions). Offsets provide an important means for quickly and cost-
effectively mitigating global greenhouse gas emissions, which result primarily from combustion
of fossil fuels. With the right incentives, farms and forests can offer an immediate, readily
available opportunity to reduce emissions domestically and intemationally, and they have the
potential to substantially shrink companies” costs of complying with a cap-and-trade program
without compromising the integrity of a firm emissions cap. A judicious offsets policy can
broadly engage farmers, ranchers, and foresters, as well as key major-emitting developing
countries, in providing solutions and sharing in the economic opportunities of the transition to a
low-carbon economy. Well-designed offscts activitics can also provide substantial
environmental benefits that are felt well beyond our atmosphere,

This testimony highlights three key points:

Owr vast rural land base is one of our great national assets. Though use of climate-
friendly farming and forestry practices, farmers, ranchers, and foresters can reduce emissions of
the heat-trapping gases that cause elimate change (for example, by capturing methane generated
by dairy farms) or actually remove greenhouse gases from the atmosphere (for example, by
growing carbon-capturing forests on lands currently used for other purposes). Whether in
agriculture, forestry, or rangeland management, our rural economics possess tremendous
potential for growth in a new industry of climate solutions.
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By providing financial rewards for new uses of America’s vast rural lands, a carefully-
designed offset program can generate new economic opportunities — and new jobs.  The vast
majority of these jobs will need to be done by workers in the U.S. Building and servicing a
methane capture facility on a North Carolina hog farm, for example, cannot be outsourced o
workers in another country.

An offset program will also provide major new opporiunities for American
entreprencurship. Because there will be money to be made by finding new and better ways to
sequester carbon, and to reduce carbon emissions from uncapped sectors, a well-designed offset
program will stimulate technical research and business innovation in America’s rural economies.

The potential impact of carbon-friendly changes in land-use practices extends far beyond
our borders. Globally, the destruction of forests — principally in the tropics - emits massive
amounts of carbon dioxide; approximately 20% of global greenhouse gas emissions, or roughly
as much each year as all the COy emitted by all the fossil energy consumed in the United States.
When forest carbon emissions are included, the third and fourth largest eminers of GHGs fn the
world are Indonesia and Brazil, respectively. We have an opportunity both to engage these
major-emitting developing nations and to reap the benefits of these low-cost, high-value
emissions reductions through recognition of tropical forest protection activities in our own
offsets policy.

It is critical that we seize these opportunities not only because of the climate imperative,
but also because of the tremendous impact agriculture and forestry offsets can have on
controlling the costs of a transition 1o a low-carbon economy. Offsets broaden the set of
available options for complying with the requirements of climate policy by allowing companies
greater fexibility to make GHG reductions wherever they are cheapest across the economic and
physical landscape. Agricultural offsets are among the lowest-cost of all the land-use options,
and several analyses have shown these offsets to be the “low-hanging fruit.” Economic analyses
have confirmed the cost-mitigating value of agriculture and forestry offsets. Based on a 2005
EPA analyzis of the GHG mitigation potential of domestic forestry and agriculiere, about 1,500
million metric tons of CO; equivalent could be available from agricultural and forest offsets at
prices of under $50 per ton. More recently, the EPA’s analysis of 8. 2191 concluded that the use
of domestic offsets has an enormous potential for reducing the costs of an effective cap-and-trade
program,

Because the EPA analyses do not examine the impact of incentives for trepical forest
protections, Environmental Defense Fund has conducted a simple madeling exercise to explore
the cost control potential of an intemational forest carbon ton provision in federal cap-and-trade
legislation. Owur results, summarized in this testimony, conclude that allowing international
forest carbon credits into the U5, market could provide important cost-containment benefits for
the United States,

A m uali urances built in (0 a cap-and-trade ram will substantial
mitigate concerns over o uality,
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An offset program can provide real reductions in greenhouse gas emissions only if the
offsets are of high quality. Development of a rigorous system of quality assurances is thus
critical 1o ensuring the value of agricultural and forestry offsets to both the rural economies that
produce them and the industrics that purchase them.

In this testimony, we present a two-part framework of options to meet the need for
quality assurances in an offset program at both the scale of individual projects and the level of
the overall program. We outline the potential to improve national and regional accounting so
that it can be used periodically to compare expecred performance from a sector's offsets to actual
changes in greenhouse gases measured in the national inventory for that sector. We also describe
o potentizl “true-up™ process for the forestry sector that could allow use of improved information
on changes in land-use practices to assess and adjust, if necessary, the parameters of our offset

tropical deforestation,

A focus on quality allows the U.S. to go global in the search-for high-quality GHG
mitigation opportunities. While 5. 2191 currently allows for some use of provisions for
international credits, it provides no role for reductions in tropical deforestation as a category of
compliance credits.  Tropical deforestation today contributes as much in greenhouse gas
emissions as all uses of fossil fuels in the ULS. By structuring the U.S. carbon market to
compensate developing countries for emission reductions that lower their nariomal rate of
deforestation below a historical baseling, Congress can strengthen those nations’ climate and
biodiversity protection efforts and create a model for engaging developing countries broadly.
Inclusion of tropical forest eredits will also reduce substantially the overall cost of a ULS. cap-
and-trade program.

Emissions reductions from tropical forests are nof offsets from unregulated sectors in
foreign countries that do not have & program to reduce national-level emissions — in our
testimony, we discuss at some length the reasons for keeping that sort of offset credit (e.g., Clean
Development or “CDM™ credits) out of our domestic emissions trading system.  Rather,
emissions reductions from key tropical forest nations would come from national-level programs
to reduce emissions on a major scale. For many developing countries, deforestation is the largest
source of their emissions; because of this, a policy to reduce tropical deforestation emissions at
the national level is comparable to a cap on the majority of their emissions.

EDF supports the provisions in the current version of the Lieberman-Wamer bill that
allocate 2.5% of total emissions allowances to international forest carbon activities, But we also
believe that the current provision that allows regulated entities to satisfy 15% of their compliance
obligations with credits from interational trading systems should be expanded to explicitly
include credits for international forest carbon activities, In an attached appendix, we provide a
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detailed example of how crediting of such activities could work as part of the U.S. carbon
market.

Conclusion

EDF appreciates the oppertunity to discuss the important benefits of a well-designed
policy for tapping the potential for climate solutions in our rural economies. We believe that
Judicious use of domestic offsets and international forest carbon credits can serve a crucial role
in curbing greenhouse gas emissions and reducing the costs of a cap and trade program - with
the additional benefits of valuable ecosystem preservation, job creation, and engaging
developing countries in a global climate solution.

Successfully addressing the escalating threat of climate change will require ambitious
international action that takes advantage of all credible options for reducing emissions —
including the substantial opportunitics offered by agriculture and forestry at home and abroad.
With the right rules and standards, farms and forests can help achieve that goal.
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of the Committes on Agriculture, Nutrition & Forestry, United States Senate
328A Russell Senate Office Building
May 21, 2008

Introduction

Thank you, Chairman Stabenow, Ranking Member Crapo, and distinguished members of
the Subcommittee, for holding this hearing and for your invitation to provide the views of
Environmentel Defense Fund (EDF)' on “Agriculture and Forestry's Role in Providing Solutions
for Climate Change: Incentives for Jobs and Cost Containment.” EDF is a vocal advocate for
market-based solutions to quickly reduce greenhouse gas (GHG) emissions from all sectors of
the economy.

My name is Ruben Lubowski, and [ am the Forest Carbon Economics Fellow at
Environmental Defense Fund. For five vears, | served as an economist at the Resource and Rural
Economics Division at the U.S. Department of Agriculture’s Economic Research Service
(USDA-ERS). In this capacity, | was the agency’s Subject Specialist on Land Use and my
responsibilities included managing the Major Land Uses database, which provides the only
consistent accounting of all major uses of public and private land in the United States. In my
academic career, | developed a model of national land use, which has served to estimate the costs
of sequestering carbon. Previously, | have analyzed issues of tropical forest management at the
Waorld Bank, the Harvard Institute for International Development and the United Nations
Development Program.

Even as we move to control greenhouse gases from the major sources in our economy, it
is imporiant that we tap the full range of sources available to us — even if those sources fall
outside an emissions cap. While the largest part of our emissions reductions will come from
fossil-fuel-based industries, farms, ranches, and forests can make a hugely important contribution
to our national goals as we transition to a low-carbon economy. They can do so through new
economic activities that offzet industrial emissions of greenhouse gases.

“Ofsets™ — as emissions reductions from uncapped sectors are commonly called — are an
important mechanism for quickly and cost-effectively reducing global greenhouse gas emissions,

'Environmental Defense Furd is a leading national nonprofit crganization representing moee than 500,000 members.,
Since 196, we have linked science, cconomics and Law 10 creats innovative, equitable and cost-effective solutions to
sockety”s most urgent emvironmental problems. We have long championed market-based approaches, and helped

design the highly successful acid-rain program created in the Clean Air Act Amendments of 1990, See “About Us,”

W A7 73,
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which result primarily from combustion of fossil fuels. The benefits of offsets cannot be
overlooked: they offer an immediate, readily-available opportunity 1o reduce emissions
domestically and internationally, and they have the potential to substantially shrink compliance
costs of a cap-and-trade program without compromising the integrity of a strict emissions cap.

At the same time, judicious use of domestic offsets and international forest carbon
credits, primarily those resulting from reduced deforestation emissions, can provide a range of
other valuable benefits, both for the environment and for indigenous and other forest-dependent
peoples. A well-designed offsets policy can broadly engage farmers, ranchers, and foresters, as
well as key developing countries, in providing solutions and sharing in the economic
apportunities of the transition to a low-carbon economy.

Effective standards and accounting will be crucial to ensure the quality of offsets and
safeguard emissions reduction goals. And, as | will describe below, Congress could consider a
periodic program-wide “true-up™ for the forestry sector — an insurance policy that offset
commitments will be fulfilled — as a further assurance that emissions reduction targets are met,

This testimony will highlight three key points:

1. Agriculture and forestry—at home and abroad—have great potential to provide cost-
effective climate solutions that deliver substantial additional environmental benefits.

2. Quality assurances built in to & cap-and-trade program will substantially mitigate
concerns over offset quality.

i. Policy makers have a time-limited opportunity to engage developing nations and reap
enormous greenhouse gas and other environmental benefits through mechanisms to
prevent further tropical deforestation.

A word on terminology

In this testimany, | use the word “offsets” to refer 1o emissions reductions earned in an
“uncapped” sector (a sector, such as forestry or agriculture, which is not covered by a limit on
total emissions). More specifically, an “offset” credit is a credit awarded by a governmental
autherity for reducing emissions below “business as usual” in that sector. We distinguish offsets
from emissions reductions achieved in a capped sector, whether at home or abroad. By contrast,
the EPA analysis of the Licberman-Wamer Climate Security Act (5. 2I91=} uses the word
“offset” for both reductions in uncapped 1.5, emissions or reductions in capped foreign
emissions, There are many reasons to distinguish between reductions in capped and uncapped
sectors, as we explain further below.

Offsets are important to the environment

Offsets generated through climate-friendly farming and forestry practices have multiple
benefits, including benefits to ecosystems as well as the climate. They may either reduce

*References in this testimony to 5. 2191 are to the version reported out by the Envirenment and Public Works
Commities in Decernber 2007,
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emissions of the greenhouse gases (primarily carbon dioxide, as well as methane, nitrous oxide,
and others) that cause climate change, or actually remove such gases from the atmosphere
(because plants take up carbon from the atmosphere as they grow and store or “sequester” this
carbon in biomass and soils). In agriculture, farmers are adopting a wide variety of innovative
practices that enhance uptake and reduce emissions of carbon dioxide or other greenhouse gases.
Mationwide, farmers are adopting innovative cultivation techniques such as no-till and ridge-till
planting, growing trees along stream banks, precision application of fertilizer, choosing cover
crops carefully, and embracing many other agricultural practices that help fight global warming.
Livestock and dairy producers are also changing animal feed rations to reduce methang
emissions from animals and capping manure lagoons to capture methane and flare it or — better
still — use in place of fossil fuels. In 2006 the National Wheat Growers became the first
commadity group to publicly endorse market-based climate action, noting that, . .if the climate
change issue is to be credibly addressed, it is important that policy makers recognize the real
contribution that farmers are now making — and can make on this issue in the future,” The
concept of “'growing carbon™ has truly arrived, and farmers are getting organized; for further
evidence, look no farther than hitp:/www.agearbonmarkets.com/, the website for the
Agricultural Climate Working Group, ;

In the domestic forestry sector, opportunities to increase carbon sequestration include
afforestation (planting trees on lands previously used for other purposes, such as agriculture),
reforestation (planting trees on recently forested lands, such as after a fire), and avoided
deforestation (for example, for urban development). In addition, changes in timber management
practices that increase carbon sequestration include changes in fertilization practices, improved
fire and pest management, modified harvesting practices to reduce carbon losses, and
lengthening of the growing interval between timber harvests (the rotation age) to extend carbon
accumulation and delay releases.

Cur nation's grazing lands also offer a host of opportunities o increase carbon stocks
through innovative management, including improved grazing practices and rangeland
restoration. All of these activities on our eroplands, forests, and rangelands, which collectively
comprise the vast majority our national land base, offer the potential o reduce GHG emissions or
to remove carbon from the atmosphere, while also furthering important ather environmental
ohjectives such as protection of wildlife habitat, water quality, soil conservation, and open space.

The focus on forestry and rangelands can go beyond private lands, as well. Close to 40
percent of our 115, land base is in some form of public ownership; 42 percent of U5, forestland
is in public ownership, and 33 percent of our grasslands are, as well." In addition to private
seclor activities, the U8, Forest Service and other federal lands managers can and should also be
encouraged to manage lands in ways that are responsive to the challenge of climate change by
ensuring that our National Forests contribute to efforts to stabilize atmospheric greenhouses and
are managed in ways that make them more resilient to climate change.

! Lubowski, Ruben, Marlow Vesterby, Shawn Bucholtz, Alba Bacz, and Michae] Roberts, 2006, Major Uises Land
in the United States 2002, Economic Information Bulletin (ETB-14). U5, Department of Agriculture, Economic
Research Service.
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Judicious use of carbon offsets provides the potential to address aspects of our carbon
footprint that are impractical or impossible to capture through a nationwide cap.  The EPA
estimates that §. 2191 would cover about 88% of national emissions, Of the remaining 12%,
emissions from agricultural sources account for about half (around 6% of total emissions).
Emissions from landfills end petroleum and naturd] gas process losses are the most significant
non-agricultural sources of the final 6%,

Domestic agricultural and forest lands provide an opportunity not only to reduce their
own emissions but to augment the other side of the carbon ledger—our “carbon sink.” In this
country, the net effect of all forestry activities plus agricultural and other land uses (and changes
in these uses) is to annually remove around 0.91 billion tons of CO; uq‘ui'.*alenl.," which is 12.5%
of the nation's total annual emissions. There is great potential to further increase the size of this
sink — and to ensure that it does not decline in the future. In fact, a report by the Congressional
Budget Office (CBO) indicates that the ULS. could, in theory, roughly double this annual carbon-
capturing effect through enhanced agricultural and forestry saqumﬁun."

By driving changes in [and use and land management practices, markets for offsets can
create substantial public benefits in addition to climate change mitigation. Creating maore forests
and managing agricultural land to conserve soils and reduce fertilizer inputs would reduce the
amount of non-point source pollution entering our waterways — one of the most difficult sources
to control with regulation. Research suggests that the “co-benefits” associated with incentives
for carbon sequéestration would include increased wildlife habitat, better soil erosion protection,
and improved water quality in streams and rivers. A domestic market for offsets would increase
the incentives for conservation and sustainable management praclices, as long as appropriate
safeguards were in place. Federal and state conservation programs already provide mechanisms
for delivering these services, but incentives for offsets could complement and possibly leverage
the impact of these initiatives. These programs are crucial toals in our country’s investment in
preserving endangered species, reducing the chemical loading that contributes to the Gulf of
Mexico “dead one,” retaining the vital productivity of our nation’s soils, and maintaining the
health of ecosystems we depend upon.

While well-managed agricultural lands and forests sequester large amounts of carbon,
loss and degradation of forests, grasslands, and soil carbon in eroplands releases that carbon back
into the atmosphere, Globally, the destruction of forests — principally in the tropics — emits
massive amounts of carbon dioxide: approximately 20% of global greenhouse gas emissions, or
roughly as much cach year as all the OOz emitted by fossil energy consumption in the United
Stafes,

'U 5 Enwmnmnl Prmnm A;g,mql 008, J'mmuyqr’l‘.-’ 5 Greenhouwse Gar Emizsions and Sinks: 1990- 2004
of ep imatex ions'y bryrey tml. While carbon dioxide (COZ) is the most
r:ummn br,u nmg:u muﬂuﬂn gmhul:m-mppmg pmpq-uuquyq potency. For example,
methane is about 25 times as powerfl as CO2, while nitrous oxide (M20) is about 298 times as powerful. C02-
:qumll:n'.a essentially allow comversion into a single metric for easier comparison.
¥ The Congressional Budget Office. 2007, The Potential for Carbon Sequestration i the United States. Pub, Mo,
2051, CBO The Congress of the United States,
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Engaging developing countries in cutting their total GHG emissions is essential if the
world is to curb climate change. The United States is the world's largest current and historical
GHG emitter. Fast-growing developing countries, however, will soon emit more than we do — in
fact, in terms of energy sector emissions, there are indications that China may already do 20"
Global warming cannot be solved unless both the U5, and large developing countries cut total
GHG emissions.” As Figure | shows, deforestation is the largest source of emissions for many
developing countries. In these nations, economic incentives drive the clearing and cutting of
living forests and, thereafter, sale of the trees or of products grown on cleared lands (such as
soybeans, sugar cane, palm oil, and cattle). When forest carbon emissions are included, the third
and fourth largest emitters of GHGs in the world are Indonesia and Brazil, respectively. For
these countries, the largest share of emissions is deforestation, an amount comparable to total US
fossil fuel emissions.

“CHS Repart for Congress, Ching-1 5 Relations: Current Iivues and Implications for U 8. Policy, p. 25 (December
2,

2007),

*Even if emissions from deveboped regions . . . could be reduced to zer in 2050, the rest of the world would still
need to cut mmmhy 40% from BAU [business as usual] to stabilize at 550 ppm CO2e. For 450 ppm CO2e, this

rises to almost B0%." Smﬂbdmlu ﬁ:&qu“ﬂhmcw T?nSmenr(DﬂnhuMﬁ}.pm
537, A\'-.H_I.Ib.IEIL hiip: X - ¢ I
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Figura 1. Emissions of top 30 emitters, (Million tons of carbon in 2000)
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Offsets are a key cost containment tool

EDF has long advocated use of offsets in a cap-and-trade system as a cost-effective
means for regulated companies to meet their compliance obligations. We believe that the more
affordable we can make reductions, the more ambitious we can be in establishing a truly
protective climate goal. Offsets broaden the set of available options for complying with the
requirements of climate policy by allowing companies greater flexibility to make GHG
reductions wherever they are cheapest across the economic and physical landscape. With
appropriate rules to ensure the integrity of the reductions, offsets can dramatically lower the
costs of complying with any emissions reduction target.

The potential to “bank™ allowances and/or offset credits for use in future periods further
increases the cost-containment and risk management benefits of offsets, Together with the
flexibility of banking, the availability of low-cost offsets not only reduces compliance costs in
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the current year, but also increases opportunities for companies to build up reserves of cheaper
compliance options that provide a form of insurance, buffering against higher allowance prices
or more volatile allowance prices during future periods.

5. 2191 allows companies to meet up to 15 percent of their compliance obligation
through domestic offsets, including those from agricultural and forestry carbon sequestration. 5.
2191 also allows companies to meet up to an additional 15 percent of their compliance
obligations through allowances from comparably capped trading svstems in other countries
{“international credits” in the terminology of the bill). In addition, 5. 2191 allows banking and
limited borrowing of allowances, and proposes the creation of a “Carbon Market Efficiency
Board™- sometimes referred to as the “Carbon Fed” - which is empowered to adjust carbon
miarket parameters, including limits on offsets, in the event of unanticipated, damaging costs,

These are important cost management wools. The EPAs analysis of 5. 2191 considered
ten different scenarios for meeting the bill's greenhouse gas reduction targets — embodying
different assumptions about the future availability and cost of different technologies,
international policy, and the ability of firms to use offsets and intermational credits for
compliance.” The report concludes that the use of offsets can dramatically reduce the cost of the
program. In particular, relative 1o a benchmark policy scenario representing the bill as passed
out of committee, the EPA found that maintaining the bill's 15% linfit on domestic offsets but
eliminating intemational credits increased forecasted prices by an estimated 34% , while
eliminating both domestic offsets and international credits raised projected prices by 93%
overall. This analysis suggests 5.2191 already contains a powerful suite of cost-containment
measures to reduce costs throughout the program, and the bill also provides mechanisms for
allowing more offsets into the system if needed.

EDF's analysis of the potential impact of international forest carbon credits

The menu of compliance options in 5, 2191 could be broadened further to allow
companies to meel compliance obligations using international forest carbon credits — that is,
emissions reductions or sequestration from forestry activities in the developing world, principally
reduced tropical deforestation.  To assess the potential cost-contrel impact of international forest
carbon credits, EDF has conducted a simple modeling exercise. Appendix | provides details on
the methodology and data sources for this study.

Cur modeling approach essentially represents a “best-case scenario” for international
forest carbon credits. The cost curves we use attempt to capture the economic potential for
emissions reductions and sequestration from reduced tropical deforestation, forest management,
and afforestation worldwide, with most of the potential coming from developing countries in the
tropics. These cost curves do not take into account the needs for institutional capacity building,
implementation, transactions costs, and the like. As a result, the results presented here should be

*L1.5, Environmental Protection Agency, Office of Atmospheric Programs, “The EPA Analysis of the Licherman-
Warner Climate Security Act of 2008 — 52191 i 110* Congress.” March 14, 2008, Available at:

hetpo/fwwew epg gov/climatechange/downloads’s2191 EPA Anabvsie pdf
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viewed as a “scoping exercise” 1o convey the potential magnitude of the opportunity from
international forest carbon credits.

Our analysis takes into account the interplay of the supply of emissions reductions
{through abatement and sequestration) and the demand for those reductions (driven by
government policies). The model explicitly allows “banking™ — that is, setting aside offsets for
future years — since international forest carbon tons represent a reservoir of low-cost abatement
solutions that companies could use as a hedge against unexpectedly high future allowance prices.

The main conclusion from this modeling exercise is that allowing international forest
carbon eredits into the U.S. market could have a substantial impact on allowance prices in the
United States.

* Compared to the current version of $.2191, allowing international forest carbon credits into
the ULS. market could, in principle, reduce projected allowance prices by 33%% (although that
impact will decline when various other costs are included).

*  Even if we assume that only half as many tons would be available at any given level of
marginal cost, international forest carbon credits have the potential to reduce projected
allowance prices by 25% (again, not taking into account a variety of transaction and
implementation costs).

*  Finally, even in an analysis with unlimited international forest credits, estimated allowance
prices remain at $16 per ton in 2012, rising at 5% per year. Morcover, in our analysis,
domestic offsets (from agriculture, forestry, and other sources) are still used up 1o the
maximum | 5% limit under 8. 2191,

These results are depicted in Figure 2.
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Figure 1. EDF Analysis of Potential for International Forest Carbon Credits
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In practice, transaction costs and implementation delays would mean that fewer credits
would be available in carly years than indicated in this scoping analysis. Monetheless, the
magnitude of this opportunity suggests that a carefully-designed forest carbon program could
provide calibrated cost containment in the near to medium term.,

In our projections, with or without a regulatory ceiling on how many credits could be
used, the great majority of those credits are banked for use in later years — particularly the years
afier 2035, when developing countries have also taken on mandatory and binding emissions
targets, Such a bank would provide an important cushion against short-run price volatility.
Indeed, the results presented so far suggest that even a relatively limited use of forest carbon
credits could play a significant role in containing costs.

As a result, given the major potential of these forest carbon credits to bath reduce costs
and leverage the power of the market 1o stanch deforestation, along with the other significant
cost-containment opportunities already in 5.2191, any “safety valve” that sacrifices
environmental goals for price certainty would be a terrible mistake.
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A note on the “voluntary™ market for offsets

Our focus here is on how agriculture and forestry can help reduce the costs of climate
legizlation within a cap-and-trade system in which companies have mandatory obligations to
reduce their emissions. However, it is important to acknowledge that a dynamic voluntary
market for “offsets™ has recently emerged to enable companies and individuals to reduce GHG
emissions on a voluntary basis. As a newly emerging voluntary market operating in the absence
of government oversight, there has been a proliferation of different standards and concemns over
the environmental validity of some of the produced credits. At the same time, the voluntary
sphere has seen robust innovation and development of new project types that might be otherwise
be ineligible in a compliance market. This voluntary market could continue to be used asa
means for individuals to invest in personal offsets, in parallel to an offset market that companies
can use for meeting mandatory obligations. (This dual system is what has happened in the UK.,
where commercial emitters are already part of the EU compliance market.) In future vears, the
voluntary “offset” sphere may require either standard-setting or governmental oversight. Those
issues, however, are not the focus of today's testimony.

Agriculture and forestry provide Key cost-controlling options “beyond the smokestack™

Economic analysis shows that rural cconomics have a powerful contribution 1o make
through agriculture and forestry activities that control GHGs. In a 2005 analysis of the GHG
mitigation potential of domestic forestry and agriculture, the EPA concluded that 1,500 million
metric tons of C0; equivalent could be available from agricultural and forest offsets at prices ﬂf
under $50 per ton, with about 20 percent of this total from agriculture and the rest from forestry.”

While the total estimated potential of agriculiural offsets is smaller than the forestry
opportunities, the agricultural opportunities appear to be the lower cost options. In the EPA
analysis, 75%s of the agricultural offsets examined 'I-'l"Clt available for under $15 per ton
compared to just 30% of the forest sector opportenities.’”  In other words, the bulk of
agricultural offsets will likely be “low hanging fruit” that will be purchased first under o market
svstem. The specific numbers in the EPA study depend on the details of their mu-de!mg,. but
independent analyses by McKinsey & Co.," the US. Dcpmnwm of Agriculwre, ' and the
academic literature have reached similar conclusions.'

“This figure exclides biofisels-related mitigation opporunities considered in EPA's analysis, as these are likely 10 be
trested differently than other agriculture and forestry activities. See: ULS. Environmental Protection Ageney.

2005, Greenhouse Gas Mitigation Potential in U8 Forestry and Agriculture. EPA 430-R-06-006.

" As moted easlier, these extimates exclude biofisels-related opportmities considered by EPA, as these will likely be
accounted for differemly than the forestry and agricubtare offsets discassed here.

" Redhecing LS Greerhouse Geas Emissions: Haw Much at What Cost?, conducted by McKinsey & Company and
Mllshodjmhr with mamhmew&m December , 2007 is available at:

2 Lzm&wwﬂl,lm eri P‘mu lejmu Rnhm!-lnuu, Mark Sperow, Marlen Eve, and Keith Paustian,
Economics of Sequestering Carbon in the US dgriculivral Sector. Technical Bulletin Mo, 1909, U5, Department
of Agriculture, Economic Research Service.

""See for instance: McCarl, Bruce A, and Liwe A. Schneider, 2001. “Greenhouse Oas Mitigation in LS.
Agricubture and Forestry,” Science 294, p.2481-2482, See also the review of studies in: The Congressional Budget
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A variety of sources, including the Intergovemmental Panel on Climate Change (IPCC),
indicate that the cost of forest protection in some pants of the world is far less than the cost per
ton of more expensive means of reducing CO; emissions given today’s Ir.nlum]ngms," l‘..‘.‘rpcnmg
America’s carbon market to tropical forest tons could thus significantly reduce U.S. companies”
compliance costs in the near and medium term, and send a powerful economic signal for tropical
forest countries and investors to position themselves to participate in our carbon market. On the
other hand, if the world waits a decade or two before creating powerful incentives for
compensating those who protect tropical forests, the forests — and the approximately 300 billion
tons of carbon they hold — will already be gone. This would be a devastating blow to the goal of
reducing global emissions of greenhouse gases, as well as a tragic loss of biological diversity,

Agriculture and forestry offer a large reservoir of lower-cost emissions reductions
opportunities in the near and medium term, which can be credited and potentially banked for
future use under a cap-and-trade program. These opportunities provide an important bridge
strategy while technology innovations are developing that will drive down the costs of COy
control in the energy sector in the future. Additionally, measures to engage agriculture and
forestry through a market for offscts credits will encourage further innovation and faster
adoption of new agricultural and forestry technologies and methods that are cheaper and more
effective than current practices. Wi recognize that some of the physical carbon stocks
associated with forest and agricultural practices may not be permanent—and, as a result, would
later need to be recouped—but this does not diminish their importance as a source of near-term
opportunities for emissions reductions during the peried of economic and technological
transformation to the low-carbon future. We also acknowledge that some recognition for early
adoption of carbon-friendly land-use practices may be appropriate, not only to reward early
action but also o avoid creating perverse incentives (o change land-use practices in order to
qualify for compliance offset credits,

A well-run offset program for domestic agriculture and forestry will create new
opportunitics and jobs

By providing financial rewards for new uses of America’s vast rural lands, a carefully-
designed offset program will generate new economic opportunities — and new jobs, A project to
capture (and potentially to use as fuel) the methane that is currently emitted by a dairy or hog

Office. 2007, The Patersial for Carbon Sequestration in the United States. Pub. Mo, 2931, CBO The Congress of
the
Undnod States.
" Intergovemmental Panel on Climate Change, Climate Change 2007 Mitigation of Climate Change, Swmmary for
FPolicymakers (4 May 2007), page 21. Available at: hiip:fwww ipoe.ch/SPRM 040507 pdf.
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farm, for example, will require skilled workers to design and build the necessary equipment and
to operate and maintain the equipment once installed. Planting of new forests on land currently
used for other purposes will likewise require trained workers. And the crucially important task
of ensuring the quality of offsets will call on the talents of another set of trained and skilled
workers.

The vast majority of these jobs will need to be done by workers in the U8, Building 2 methane

capture facility on a North Carolina hog farm, for example, cannot be outsourced to workers in
another country.

An offset program will also provide major new opportunities for entrepreneurship.
Because there will be money to be made by finding new and better ways to sequester carbon, and
to reduce carbon emissions from uncapped sectors, a well-designed offset program will stimulate
technical research and business innovation in America’s rural economies.

A focus on quality is essential to ensure environmental and economic benefits from offsets

The emissions reduction performance of offset projects must be carefully measured and
maonitored to ensure the environmental integrity of the cap. In tumn, this environmental integrity
is fundamental to building confidence in the offsets market and protecting the investments of
offsets developers and purchasers.

The main concern with offsets is that they may not generate the expected reductions of
net emissions, Some concerns about the integrity of offsets, including the need for managing
risk and uncertainty and accurate monitoring and enforcement, also apply o emissions
reductions under the cap, However, the challenge of ensuring the integrity of offsets based on
land management has received special attention, including recognition of the importance of a
clear scientific understanding of how carbon builds up in agricultural and forest system and how
they affect the climate, as well as of managing the risk of emissions “reversals.” For example, a
field that has been converted to no-till cropping may be tummed back to conventional tillage,
releasing soil carbon. Similarly, a forest specially planted to sequester carbon may be harvested
prematurely or bumed down, releasing the credited carbon,

In June of last year, Duke University Press published Harnessing Farms and Forests in
the Low-Carbon Economy: How to Create and Verify Greenhouse Gas (ffsers, & technical guide,
commonly known as the “Duke Standard,” for farmers, foresters, ranchers, traders, and investors.
Duke's Nicholas Institute for Environmental Policy Solutions developed the guide in
colleboration with Environmental Defense Fund and with scientists from Texas A&M, Colorado
State, Rice, Princeton, Kansas State and Brown Universities, as well as other experts. Itisa
step-by-step, “how to'” manual for generating high-quality offset tons in agriculiure and forestry,
while avoiding project-level pitfalls that could reduce true greenhouse gas benefits,"”

In themselves, uncertainty and risk in offset projects do not necessarily threaten
environmental integrity of an offset, but there must be clear management of uncertainty and risks

"See www nicholas.duke edwiinstituie/ghgofTsetsguide/ ghgexerps pud
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through monitoring, verification, and enforcement rules. To deal with the problem of
reversibility, for example, the Duke Standard has a chapter on systems of verifying and
registering offsets, Combined with system to detect unexpected reversals, offset purchase
contract provisions can assign responsibility for any reversed reductions (e.g., through
conservative provisions for self insurance, maeintenance of reserves or via third-party insurance)
during the contract period as well as to assign responsibility to the buyer to renew or otherwise
replace offset tons at the end of the contract term (if limited term contracts are being used, as in
the case of most current sequestration projects).

Other technical issues arise in the case of offsets because crediting occurs at the level of
individual projects that, by definition, occur in an uncapped sector — i.e., a sector that does not
have any restriction on overall sector-wide emissions, This raises the important issues of
additionality (whether the emissions reductions from a project would have occurred anyway) and
leakage (whether emissions are simply shifted to another location)."® The Duke Standard
provides detailed guidelines for setting baselines, and adjusting them over time given changing
conditions, to evaluate additionality for different types of agricultural and forestry projects.
Similarly, the manual describes methods to account for leakage or off-site emissions caused by
different types of agricultural and forestry projects.

Rescarchers have estimated that leakage could range from 1% to over 90% for differem
forest carbon sequestration activities in the U.S." EPA has estimated 24% leakage for domestic
afforestation (planting trees on previously non-forest lands) versus 6% for soil carbon pmjuc!s.“
Why the disparity? Because most soil-carbon projects take place on soils that are already in
agricultural use, for example, they simply involve a change in tillage practices, with relatively
small reductions in agricultural output (indeed, they may improve it over time), creating small
incentives for crop production to relocate elsewhere and potentially raise emissions. By contrasi,
if newly forested land otherwise would have been used for agriculture or buildings, overall
demand for land for that purpose does not disappear — it just relocates.

Importantly, leakage in itself 15 not a threat to environmental integrity if it can be
quantified with sufficient confidence, Once the Duke Standard protocols or other methods are
applied to quantify the amount of leakage ifor a project, environmental integrity of an offset can
be preserved by subtracting the leakage amount from the total number of reductions that are
eligible for crediting as offscts. Another potent remedy is to make the offscts program as
inclusive as possible, reducing the number of unmenitored sectors and minimizing the possibility

"Making all national emissions subject to a cap would solve the beakage problem within a singbe country, but
emitling pctivities could still potentinlly relocate inemationally to countries without similar restrictions, an issue
known as “intemnational leakage.” The podential for leakage, however, is likely to be largest within an uncapped
sector within a single country where emisstons-producing activities (such as timber harvesting) may be shified with
Emaleruu from ene location to another.

Murray, Brian C,, Bruce A, McCarl, and Heng-Chi Lee, 2004, “Estimating Leakage from Forest Carbon
Sequestration Programe.” Lend Ecomomics, Vol.80, No. 1, pp.109-124.
1.5, Environmental Protection Agency. 2005, Greenhouse Gas Mitigation Potential in U8 Forestry and
Agriculiure. EPA 430-R-05-008. Washington, DC.
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that reductions in emissions in one area or sector are displaced undetected to another aren or
sector.

Quality assurances in practice

Some advocates contend that the issues described above are essentially insurmountable,
and demand strict quantitative limits on the use of offsets. In our view, the critical issue is
ensuring that offsets are of high quality, If offset quality is unacceptable, any use of offsets may
be too great. O the other hand, if high-quality offsets are available, quantitative limitations may
prelude legitimate and needed carbon reductions from coming to market.

In the absence of clear federal guidance on these questions, experts on all sides of these
issues have poured time and energy into proposals to address quality concems. And while no
one idea has emerged to universal acclaim, a survey of the field suggests a menu of very solid,
detailed approaches to the quality question at both the project and national program level.”” We
suggest thinking about these policy questions al both levels.

A two-part framework would ensure the integrity of the offsets program at both the scale
of individual projects and the level of the overall program. This process would ensure the
highest possible quality at the level of the individual project, as well as a way to track progress al
the national level and assess the stringency of quantitative limits over time.

Part 1. At the project level, stringent protocols for certification, verification,
maonitoring, and enforcement.

The first round of necessary assurances requires stringent measurement, verification, and
permanence requirements via the application of fgorous methodologies and protocols for
centifying and monitoring emissions reductions at the level of individual projects. This is the
approach embodied in 5. 2191, which calls on the EPA, most likely in coordination with USDA
and other relevant agencies, to establizh standards and guidelines for the certifying, accounting,
and monitoring individual offset projects through approved independent third-party verifiers.
The Duke Standard provides detailed and practical guidance on each step of this process.

In general, EDF urges the EPA and other implementing agencies to develop protocols to
ensure that every certified offset project be:

* Real (actually achieve GHG reductions)

¢ Additional (bevond an established baseline such that the reductions would not have
occurred otherwise under business as usual)

«  Measurable (subject to accurate measurement and monitoring)

"See for example, “Designing offsets policy for the UL.5.: Principles, challenges, and options for encouraging
domestic and international emissions reductions and sequestration from uncapped entitics as part of a federal cap-
and-trade for greenhouse gases.” published in May, 2008 by the Michalas Institate fior Environmental Policy
Solutions, Duke University.
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*  Verifiable (by disinterested third parties)

*  Serialized and tracked on a registry (to allow demonstration of ownership and prevent
double counting)

+ Enforceable (in a court of law).

Projects in which unexpected reversals are a risk should assess the risks, maintain
maonitoring mechanisms to detect and estimate unexpected reversals, and maintain insurance or
other contract provisions to guarantee that emissions reductions will be recouped in the event of
an unexpected reversal. In addition, we urge consideration of a “rental™ option — that is, a class
of emission reduction projects that are explicitly designed as time-limited projects. We also
recommend establishing explicit requirements for independent reproducibility of any
methedologies or standards adopted for the certifying process,

While these requirements are challenging, the good news is that, as condensed in the
Duke Standard, there is a large body of accumulated experience in developing standards and
protocols to address these issues from the voluntary carbon market, international programs, and
state and regional programs here in the 1.5, We encourage the EPA and other relevant
regulatory agencies to learn lessons from existing methodologies and standards already
developed, recyeling their successful provisions and steering clear of their pitfalls when
developing an offsets program for the LS. carbon market. We also recognize the relevant
experiences and information already gathered by DOE, EPA, USDA, and other agencies under
voluntary emissions reduction and registration programs, such as Section 1605(b) of the 1992
Energy Policy Act. For example, the USDA's Natural Resources Conservation Services has
developed the Voluntary Reporting of Greenhouse Gases-Carbon Management Evaluation Tool
(COMET-VR), which allows individuals to estimate annual GHG emissions and carbon
sequestration under different agricultural and rangeland management practices,

Part 2. At the national level, comprehensive accounting and periodic “truc-up,™

1 stocks in ag ! le. Combined with clear
rules f'ur cnfurccmem a-nd s:rs.wn'ls to lmmlnr and track emissions ﬂ the Iev:l of individual
projects, the project level assurances described above will go far towards ensuring that credited
offsets deliver the stated reductions, Mevertheless, federal offset rules should include provisions
for data collection and scientific review to assess overall program performance. This would
provide a stream of information to enable methods and protocols to be revised over time, as well
a5 provide more robust assurance that the program is delivering the expected emissions
reductions in uncapped sectors, All Annex | countries that are part of the United Nations
Framework Convention on Climate Change, including the U.5., are required to provide national-
level accounting of greenhouse gas emissions. Since 1990, the EPA, together with USDA and
other agencies, has compiled this annual national inventory, including estimates of net emissions
from forestry and land-use sources. As part of the process of ensuring a well-functioning offsets
market, EDF encourages building on this existing inventory to develop a more accurate, detailed,
and frequently updated national-level accounting framework for tracking changes in carbon
stocks in both the agriculture and forestry sectors.
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The proposed measurement and monitoring program would require a more integrated and
coordinated effort across different federal and state agencies to measure and track overall
national, as well as regional, changes in carbon emissions and sinks in various carbon pools
within these sectors.  This program would naturally build on existing on-the-ground surveys to
monitor land-use changes and natural resources, such as the Forest Inventory and Analysis
program of the U5, Forest Service, as well as remote sensing programs from USDA, US.
Geological Service, and other public and private sources. Tracking nationwide adoption of (and
changes in) different farming practices would also require more accurate, detailed, and frequent
surveys of farm management practices than those currently conducted by USDA's National
Agricultural Statistics Service (NASS) and other agencies.

EDF encourages focusing resources to improve the accuracy of national and regional
scale accounting so that it can be used periodically to compare expected performance from a
sector’s offsets o actual changes in greenhouse gases measured in the national inventory for that
sector. Subject to the range of statistical confidence that is achieved by this accounting, this
would provide a direct progress report of domestic mitigation activities in the forestry and
agriculture sectors more broadly,

Improved data collection on agricultural and forest carbon stocks would also allow
methods and protocols to be refined over time as information on actual program performance
becomes available. For example, if actual leakage were much greater than accounted for in
advance—for example, with more timber harvesting shifting across the country—actual gains in
terms of forest carbon stocks would be less than anticipated and could be smaller than the
amount of issued forest management credits. This would suggest that estimates for leakage may
need to be raised poing forward, However, if the estimates of expected leakage used in crediting
these projects were too high, acual forest carbon stocks might increase by more than anticipated,
and leakage estimates could be revised downward in the future. National accounting would also
provide valuable information to allow the program to evolve with changing conditions.  For
example, depending on changing practices, technologies, timber and crop cutput and input
prices, activities counted as additional may need to be adjusted to reflect new business-as-usual
practices.

It is eritical that the data collected by the government is made publicly available in a
comprehensive, timely, user-friendly manner, Public access to high quality data on forestry and
agriculture carbon would help offset project developers to improve their methodologies and
make it cheaper, simpler, and faster to develop high quality offset projects. For example,
establishing accurate baselines will require data on similar lands within the region of cach
project. Likewise, leakage calculations require data on activities on non-project lands, Asa
result, better data will lower the costs of creating and certifying offsets by making it easier to
calculate baselines, leakage, and other measures of offset performance. For example, such data
could feed into look-up tables or modeling tool like USDA's COMET-VR. that provide
estimated offzet amounts for specific practices based on particular soil types, weather, economic
parameters, and other factors. Such tools could provide greater upfront certainty for landowners
and investors, increasing participation in offset projects by farmers and foresters.
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Public access to data would provide a transparent method for public evaluation of the
performance of the program. Data collection and scientific review could also inform decisions
about adjusting quantitative limits on offsets, based on their success in achieving outside-the-cap
GHG emissions reductions.

True-up against aggregate inventory data: an option for forestry.  Ensuring
environmental integrity is vital to creating a large and well-functioning offsets market that
inspires investor and buyer confidence and can provide credits that would be freely
interchangeable with emissions allowances, Concemn over integrity is likely to be highest in the
carly years of a program, when protocols and methodologies are being refined. 1f, despite the
project-level assurances built into the program, the total amount of offset tons that were credited
overa given period fell outside the range of actual emissions reductions identified, with a
reasonable degree of statistical eonfidence, under the national-scale accounting effort, the
implementing agencies could require a “true-up™ as a last resort to cover any estimated shortfall.
This mechanism would involve ensuring that the estimates used for crediting are rectified over
time with aggregate inventory data,

Below we describe how this could be done in practice for the forestry sector. Given the
greater difficulty in monitoring agricultural soils (compared to forests) and establishing accurate
baselines for carbon in the sector, a range of approaches should be considered to achieve the goal
of incentivizing farmers to provide greater emissions reductions and carbon sequestration. A
number of options are under discussion in the academic and advocacy communities. One such
approach establishes offset “trading ratios,” which would attach a discount 1o agricultural offset
tons which could change in response to new information or along a pre-specified schedule.
Another approach would be to create an “insurance” pool of carbon offsets, which stands by
unused as a backstop while new accounting methodologies are being assessed.

For the forestry sector, EDF recommends consideration of a “true-up” mechanism (o
reinforee the integrity of offsets. The forestry sector is a potential candidate for a true-up
mechanism given the menitoring technologies available and the potential reassurance this could
provide to market participants, Forest areas can be monitored from space and the U5, already
has a comprehensive forest inventory program. Furthermore, at least in carly vears of the
program, leakage concerns could be greatest for forestry projects relative to offset projects
related to agriculture and other sectors.  In addition, the forest sector is estimated 1o be the
greatest overall source of domestically-available offset tons, particularly from forest
management activities that are relatively more difficult to account for, though we expect this
should quickly become easier as better data becomes available. Forest offsets are also estimated
to be of greatest significance at higher allowance prices, which is precisely when the need for
COst management is greatest,

In practice, a forestry true-up could work as follows, The EPA and other implementing
agencies would estimate a national-level baseline which would indicate how changes in forest
carbon stocks are expected to change under business as usual. For example, the estimate could
be that net carbon uptake from the sector is likely 1o continue at about 750 million metric tons of



74

CO2 equivalent for the next five years. The estimated baseline and methodology for calculating
this baseline would be made public at the start of the perfod such that it could be independently
replicated by disinterested third parties using the best available data at the time of the true-up.
Calculating additionality for projects requires establishing a baseline at the project level. A
good start for developing such baselines at the national level would be the forest and land-use
projections conducted by the U8, Forest Service under its Resource Planning and Assessment
program.

Let's say that based on the protocols certified by EPA, 150 million tons of forestry offset
projects are credited each year for the next five years based on the presumption that they will
increase annual sequestration beyond business-as-usual by 20 percent.  After five years, a
detailed national accounting determines, with reasonable statistical certainty given its sampling
methads and other procedures, that the total forest sink increased by a range of only 140 to 145
million tons per vear, This could have ocourred because [eakage proved greater than predicted
in the calculations used to certify projects.  This would then leave a shortfall of up to 10 million
metric tons per vear, or 50 million tons in to1al over the 5-year period, which would need to be
recouped to maintain the environmental integrity of the cap.™

Yarious arrangements could be made for funding this national-level true-up, To avoid
disrupting high-quality offsets projects and to support good faith efféns on the behalf of offset
project developers, EDF recommends that a true-up contingency fund or offsets reserve be
funded through a private-public partnership. The government’s contribution could simply
involve retiring allowances from a government reserve explicitly held back for this eventuality.
A contribution of funds could also be levied from the offsets market or from private insurance
that could be required 1o cover the potential need for a trus-up.

Conversely, if overall levels of sequestered forest carbon increased (relative to the
bazeline) by an estimated 50 to 60 million tons more than the offset credits issued over the S-vear
period all or part of this excess (using the more conservative lower bound) could be banked by
the government as part of the reserve that would be used to fund any true-ups that might be
required later.

Ower time, information gathered through the national accounting system would enable
more accurate leakage estimates and other fine-tuning of protocols. As a result, offset quality
will improve, and less true-up would be required going forward.

Of course, while this accounting propozal would provide information on the forest sector
within the LS., it would not measure leakage at international levels (for example, if timber
harvesting relocates o other countries). Our solution is to engage the global forest sector in
reducing emissions and increasing sequestration through well-designed incentives provided by
our carbon market. This would also help mitigate against unintended consequences overseas,

*All the numbers in this example are simply intended for the purpases of illustration and do not necessarily reflect
our expectation of either the magnitude of carbon siock changes under a forestry offsets program or the potential
precigion of forest carbon measurements under a national accounting system.
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such as the changes in land use that have occurred in response to the surge in demand for
biofuels.

A focus on quality allows the U.5. to go global

In addition to recognizing the opportunity presented by judicious use of domestic offsets,
EDF believes that similarly careful use of high-quality international offsets can serve as a
valuable cost management device in the context of U.5. cap-and-trade legislation. However, it is
important to understand one key fact with respect to emissions reductions from abroad: not all
“international tons™ are equal. EDF believes that the selection of international offsets musr be
driven by the necessity to achieve global greenhouse gas reductions that avert catastrophic
climate change. As a result, if the U.S. does its part with comprehensive climate change
legislation, international offsets should be allowed into the ULS. carbon market only if they are
part of a program that significantly redoces national-scale emissions of greenhouse gases from
the country of origin to help meet global reduction targets. S. 2191 currently allows for some
use of intemational credits, but provides no role for the major opportunity that currently meets
these requirements while offering the potential for low-cost near-term emissions reductions:
crediting tropical nations that reduce deforestation-related emissions.

Were Congress to structure the U.S. carbon market to compeénsate developing countries
for emission reductions that lower their rate of deforestation nationwide below a historical
baseline, Congress would strengthen those nations' climate and biodiversity protection efforts
and create a model for engaging developing countries broadly.

A forest carbon ton program differs from project-based forestry credits (e.g., credits
awarded through the Clean Development Mechanism of the Kyoto Protocol (CDM) in at least
two important respects. First, on the question of additionality, the use of nation-wide historical
baselines means no further proof of additionality is needed. Second, on the question of leakage,
the use of national baselines means that no proof of within-country leakage is needed, as shifts in
deforestation within a country would be netted out. However, on this latter point, it should be
noted that inter-country leakage (the possibility that deforestation relocates to other countries)
will remain an issue whenever less than all nations have emissions caps. The solution to this
problem is to invite more and more nations to participate in cap-and-trade. By systematically
addressing the questions of additionality and leakage, a carbon forest ton program would not
require additional discounts or other means of addressing these two important concerns.

It is important 1o note a key distinction with forest carbon emissions reductions credited
below a historical national baseline. These are nor offsets from unregulated sectors in foreign
countries that do not have a program to reduce national-level emissions. Rather, because
deforestation is the largest source of emissions for many developing countries, such a program
would involve trading between a developed country cap and a developing country with an
emissions-reductions program that covers a major share of national emissions,

We believe that carbon market compensation for tropical countries that stop or reduce
deforestation is a critical component of a ULS. cap-and-trade regime.  For the last vear, EDF has
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been working with Sustainable Forestry Management, the Nature Conservancy, Conservation
International, Defenders of Wildlife, and the Wildlife Conservation Society as well as a number
of major companies, including Shell, American Intemational Group (A1G), Pacific Gas and
Electric (PG&E), American Electric Power (AEP), and Duke Energy, as part of a Forest Carbon
Dialogue (FCIDY) that seeks to include domestic and international forest carbon provisions in U8,
climate legislation.

The FCD parners firmly believe there is a clear and compelling economic case for
including deforestation in the climate regime. Thisisa !uw—cosl mitigation option available
now, as both the Stern Report and the IPCC have noted.*! Accordingly, we should be
developing mechanisms to take advantage of these reductions and use them as a bridge as we
work toward the fundamental transformation of our energy system. From the ULS. domestic
perspective, recognizing credits for reduced emissions from deforestation in our own cap-and-
trade system could therefore provide significant cost-control benefits and much-needed
flexibility to regulated entities in the 1.5, and U5, As a result, consumers would benefit from
lower prices for the goods and services produced by these ULS. companies. Forest carbon isa
critical part of the effort to control compliance costs in a U.S, cap-and-trade system.

Recommendations for including international forest carbon credits

The U.S. Congress has a real opportunity to lead on the deforestation issue by including
provisions that recognize credits for reduced emissions from deforestation in developing
countries, Both of these actions——fossil fuel reductions by developed countries, combined with
reductions in deforestation by developing countries—can help keep us on a path to avoid
dangerous climate change.

EDF supports the provisions in the current version of the Lieberman-Warner bill that
allocate 2.5% of total emissions allowances to international forest carbon activities. But we also
believe that the current provision that allows regulated entities to satisfy 15% of their compliance
obligations with credits from international trading systems should be expanded and opened up o
explicitly include credits for international forest carbon activities. In Appendix 2, we provide a
detailed description for how crediting of reduced emissions from deforestation and forest
degradation (REDDY) could be put into practice under U.S. cap-and-trade legislation similar to
5.2191. This would allow regulated entities.in the U.S, o tap into the cost-control benefits of
these activities, thereby reducing the overall costs of a cap-and-trade program to the U5,
economy. All of this would also give a huge boost to the effort to protect and restore tropical
forests in developing countries and encourage those countrics to participate in a global climate
protection effort.

*Intergovernmental Panel on Climate Change, Climate Change 2007: Misigation of Climare Charge, Summary for
Policymakers (4 May 2007), page 21, Available at: http2'www, ipoc ch/SPMO40507 pdf,
Ebd'l'l. Micholas, The &mms q,l"f:bm.l‘e I:'_'ﬁmwt .ﬂx&mﬂmw {Uclober Nﬁﬁ:, NE 53]' Available ai:
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We hope, therefore, that the members of this committee will embrace the concept of
incorporating reduced emissions from tropical deforestation in U5, cap-and-trade legislation,
ULS, leadership on this issue would send a powerful message to the intermational climate treaty
talks, where the deforestation issue has languished for years and is only recently gaining positive
attention.

A word about offsets from the Clean Development Mechanism (CIDM)

Earlier, | distinguished between emissions reductions obtained in the context of an
emissions cap, and those coming from uncapped sectors or nations. Before my concluding
comments, | would like to retumn to this point.

As comprehensive legislation moves forward, some are advocating that Congress allow
credit for carbon tons generated in nations without an emissions cap. Many of these projects
would qualify to enter the global market through the Clean Development Mechanism of the
K.yoto Protocol (CDM). Advocates for inclusion of “CDM tons,” or emissions reductions from
uncapped nations, suggest this as a means of engaging developing nations while doing something
good for the planet. While Environmental Defense Fund strongly advocates incentives for
engaging developing nations, bringing unrestricted CDM credits inth our carbon market is not a
good idea.

Why? Simply put, emissions reductions from uncapped nations are not necessarily
emission reductions — unless, of course, these nations have some other comprehensive national
emissions-reduction program, such as crediting nationwide reductions in deforestation emissions
below a historic baseline. While Kyoto caps industrialized nations " emissions, it allows
d:vclopmg countries to eam emission credits from ml;lwldl.mi projects, g ﬂ rl'lllum mumms

seii those nn-.dus 1o :ntmes in de\-clnped munmes o use in mmpiylng wllh thr.lr r:aps These
are CDM projects. The CDM has given participating countries valuable experience, on a
project-by-project basis, with reducing GHG emissions. Bul overall, those projects do not
necessarily reduce emissions nationwide, That is because under the CDM, an emission reduction
earned in a developing country can be credited to an industrialized country’s emissions account,
but no corresponding permanent debit is mede from the developing nation’s emissions account,
since its emissions are uncapped and can thus continue unchecked. The net result of the CDM
transaction is to, a1 best, keep global emissions at the same levels they would have been had
emissions continued to increase unabated in the developing country, even while the
industrialized country is still able to use CDM credits to reduce the costs of meeting its target,

While this might provide a valuable lsaming opportunity for the participating nations, the
science is clear: the climate can only be stabilized if there is effective emissions abatement in
both industrialized and developing countries. Consequently, to achieve the global emissions
reductions needed, all major emitting nations should eventually graduate from CDM projects
toward national GHG management programs. Let me stress “eventually™ - we recognize the
value these projects currently represent to the countries that have them.
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We understand that 5. 2191, as reported out of the EPW committee, does not specifically
include CDM credits, and states that, to be allowable, foreign credits must come from a capped
country. EDF supports the direct exclusion of CDM credits from the U.S. carbon market and
believes that Congress has more environmentally-sound cost containment options al its disposal
as well as more effective ways of engaging developing countries. If, however, Congress opens
the U.S. carbon market to CDM ecredits eamed in major emitting uncapped nations, it should do
s0 subject to restrictions designed to ensure that the CDM credits actually contribute 1o reducing
overall global emissions. Here are some potential ways to bridge the gap:

*  [mpose progressively tighter limits on major emitting countries” credit sales until such
time as they cap their total emissions.

+  Apply & mandatory "multiplier” to project-based carbon credits from uncapped nations.
Under the multiplier approach, Congress would require 1.8, emitters to tender such
credits on a 1.1:1, or 1.5:1, or even 2:1 basis for compliance with their domestic
emissions caps. The additional tons of credits generated by the multiplier could then be
permanently retired from the system, thereby ensuring that such projects deliver globally
real reductions,

¢ Address the situation in which CDM credits could come into another country’s cap-and-
trade program, and then be switched out for that country's national emissions allowances,
which could then flow into the United States under the 15% for international credits
provision, for example, by closing the ULS. market to such intermational credits unless the
other country adopts parallel multiplier provisions for CDM credits coming into its
market,

* At the same time, Congress could instruct US delegations at future sessions of the
UNFCCC to negotiate for inclusion in the next international climate treaty a sunset
provision of CDM crediting for major emitting countries. Such a provision, structured
together with incentives for the carly adoption of national greenhouse gas management
programs, would encourage uncapped major emitters to move more quickly towards
capped trading. 1f such an approach is not politically realistic in the near term, the US
delegation could also negotiate for o multiplier provision on CDM credits from major
emitting countries to be adopted at the point of issuance by the CDM Executive Board,
thus aveiding the possibility of eredit laundering noted earlier.

Concluding remarks

EDF appreciates the opportunity to underscore the important benefits of a well-designed
policy to hamess the cost-effective emissions reduction and carbon sequestration potential
offered by agriculture and forestry. We believe that domestic offsets and international forest
carbon credits can serve a crucial role in curbing greenhouse gas emissions and reducing the
costs of a cap-and-trade program — with the additional benefits of valuable ecosystem
preservation and engaging developing countries in a global climate solution.



79

Successfully addressing the escalating threat of climate change will require ambitious
international action that takes advantage of all credible options for reducing emissions —
including the substantial opportunities offered by agriculture and forestry at home and abroad,
With the right rules and standards, domestic offsets and intemational forest carbon credits can
help achieve that goal.

We hope our ideas and analyses will prove useful as you consider the role of offsets in an
effective national climate change policy. Thank you and | will be happy to answer any questions
you and the committee may have,
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Appendix 1.
Internal EDF analysis: Modeling the cost control potential of international forest carbon

Cverview

We model a global carbon market in which the price of credits is determined by the interaction
of demand and supply, and banking is explicitly taken into account. Demand is driven by the
limits established by government on greenhouse gas emissions. We assume that the United States
implements the caps proposed in the current version of 8. 2191, With respect to the stringency
of international policy, we follow the scenario used by EPA in its analysis of 5.2191. In
particular, we assume that the European Union continues its greenhouse gas emissions trading
system and extends it beyond 2012, in accordance with recent announcemenis; that other
industrialized countries follow suit; and that large emitters in the developing world agree to
mandatory caps on their emissions beginning in 2025 and tightening in 2035, While these
assumptions were followed to provide comparability with EPA's analysis so as to focus attention
on the cost-containment potential of international forest carbon, they do not necessarily represent
EDF's preferences or expectations for the post-2012 policy regime.

We assume that the European Union allows regulated entities within its Emissions Trading
Scheme to use unlimited international offsets for compliance, including forest carbon ton
allowances as well as energy-related CO; reductions from the developing world (i.e., CDM
credits). This assumption does not reflect current reality: at the moment, the EL-ETS imposes
strict limits on offsets {and indeed has not recognized tons from tropical deforestation),
However, we view the assumption as a reasonable benchmark assumption for the post-2012
period studied here, Moreover, we hold this assumption constant throughout the analysis, so that
it does not affect the magnitude or direction of the difference in LS. allowance prices under
different LS. policy scenarios.

Policy scenarios and results
We consider the following set of policy scenarios for the United States:

Scenario | — Benchmark policy scenario representing 5. 2191, International credits and
domestic offsets are cach limited to 15% of compliance. Importantly, we assume that within
the category of intemnational credits, onfy allowances from capped countries are permitted,
following the current approach in 5. 2191, Given the modeled scenario for intemational
policy, this means that industrialized countries are the only source of international credits for
the period 2012-2024.

Scenario 2 — Same as Scenario #1, but with no limit on credits from international forest
carbon, including emissions reductions from reduced deforestation, afforestation, and forest
management.

Scenario 3 — Same as Scenario #2, but assuming that only half as many international forest
carbon tons are available at any given price {i.e., multiplving the quantity by 0.5).
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Table Al presents our key results,
Table Al: Results from EDF analysis of forest carbon credits

Scenario | Policy assumption Price in 20012 | % change
(SMICO2Ze)
1 Benchmark L-W 524 —
2 Internaticnal forest carbon credits 516 -3i%
3 International forest carbon credits (lower 518 -25%
availability)

In Scenario 2, 23% of the projected emissions reductions achieved under the policy come from
international forest carbon, calculated on a cumulative basiz over the entire period 2012-2050.
Stated as a fraction of cumulative emissions, this amoents to 35%.% In Scenario 3, forest carbon
accounts for 15% of projected emissions reductions (22% of cumulative emissions). In both
scenarios, these reductions in forest carbon are concentrated in the first two decades of the
program, with many of the resulting credits being banked for later use. Just over half comes
from reduced tropical deforestation.

It is worth emphasizing that this exercise is meant only to demonstrate the potential for using
forest carbon tons as a cost containment tool. We have modeled a scenario allowing unlimited
forest carbon credits because such a scenario provides information on the magnitude of the
opportunity, while recognizing that in practice, Congress could choose to establish limits on the
use of forest carbon tons, which would dampen the impact of those credits on allowance prices.

Note an methodology and sources

As noted above, demand for allowances is driven by the emissions caps imposed by government
policy. Imemational policy assumptions follow the EPA's analysis of 5.2191:

*  Group | countries {European Union and the rest of the industrialized world, exeept
Russia) continue reducing emissions roughly in line with the current Kyoto Protocol;
emissions in these countries fall o 50%% below 1990 levels by the year 2050,

*  Group 2 countries (rest of the world) follow a three-stage path: no emissions limits
through 2024; reductions to year-2015 levels for the period 2025-2034; and reductions (o
year-2000 levels for 2035-2050.

Mote also that the model incorporates banking, as described below. As a resull, in addition o
current demand in cach period (driven by current compliance obligations), in carly periods there
is also demand for banking,

“Total allowable emissions under 5.2191 are 146.4 gigatonnes of CO2-equivalent, while total emissicns projected
urder the EPA's reference scenario are 371.2 GTCOO2¢; the difference, or 225 GTCOZe, equals cumulative
abatemeni. Hence the ratio of abatemnent 1o allowable emitsions ks 3:2.
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The supply of credits comes from abatement and sequestration activities throughout the world.
We use EPA’s marginal abatement cost curves for energy-related and non-CO2 emissions
redw:l.vnn: in industrialized and developing countries, and for non-CO2 abatement in the United
States.”? The estimates of U.S. energy-related abatement supply curves are taken from an
analysis by researchers at the Massachusetts Institute of Technology, using the EPPA model, 2
Finally, for international forest carbon activities we draw on estimates by Brent Sohngen of Ohio
State Unim’shy.“ These marginal abatement cost curves shift over time, reflecting assumed
changes in technology and underlying conditions (e.g. baseline rates of deforestation).

The model solves for an intertemporal equilibrium in which two conditions are met in every
vear: (1) the present value of the international credit price is equal in every period (i.e., the price
rises at the market rate of interest, assumed to be 5%); and (2) the market clears (i.e. the quantity
of eredits demanded at the current price, including banked tons, equals the quantity supplied at
that price). To do this, we use the banking macro included in the Offset Market Tool program
developed by the EPA and made available in the Data Annex to its analysis of §.2191.

Limits on certain types of credits and offsets are modeled as follows.

& Inthe EU, energy-related credits from uncapped countrics — here, developing countries
before 2025 — are limited to 10% of total compliance. This is roughly in line with
current EU practice limiting tons from the Clean Development Mechanism (CDM). This
limitation is relatively casy to model, since under our policy assumptions these tons are
not permitted directly into the United States.

= In the United States, the 15% limit on domestic offsets is modeled by expanding the cap
by 15% (as in the MIT analysis of 8, 2191). This approach (which simplifies the analysis
considerably) amounts to an assumption that domestic offsets in the United States will be
sulficiently inexpensive that the limit will always be met. This may not be true in
practice: for example, the EPA’s analysis of §.2191 finds that the quantity of domestic
offsets supplied will be below the 1 5% limit for the first few vears of the program, Asa
result, our approach means that we may be slightly underestimating the allowance price.
However, our focus here is on the impact of international forest carbon tons. Because our
treatment of domestic offsets is held constant throughout our scenarios, it is unlikely to
affect our main conclusions.

*These estimated marginal abasement cost curves are included in hmhﬂ materials prov‘.d:d Iir the EPA in its
Drata Annex to its repon on 52191, available st hitpoiwww epn 1

S0 Lzip.

“We derive energy-relsied marginal cost curves from the results of MIT's modeling of U5, climate policy
presented in Sergey Paltsev, John M. Reilly, Henry D. Jacoby, Angele C. Gurgel, Gilbert E. Mescalf, Andrei P,
Sckobov, andd Jennifer F. Holak, “ Assessment of 115, Cap-and-Trade Proposals,™ MIT Joint Program on the Science
and Policy of Global Change Report No. 146 (April 2007), 66 pp.

*We use Sohngen's curves from the Energy Modeling Forum 21 based on rising carbon price scenarios, which are
Mnﬂul mmm]lymmu with mmn-dt! siruCture. 'lhutﬂlmwmh'hlu al:
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Finally, our model estimates that international credits other than forest carbon would
amount to just under 15% of total U.S. demand even in the absence of any constraints
imposed by government. As a result, the 1 5% limit on intemnational credits in 8.2191 is
not binding, and does not require explicit modeling.
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Appendix 2.
Low-Cost Reductions of Greenhouse Gas Pollution and Saving Tropical Forests:
How Reducing Emissions from Deforestation and Forest Degradation (REDD) Can Work
in the United States

Environmental Defense Fund belicves that carbon market compensation for tropical countries
that stop or reduce deforestation should be a eritical component of a U.S. cap and trade regime.
The concept is simple. Any nation that reduces deforestation below a baseline based on average
national historic deforestation rates would be eligible for compensation, receiving emissions
allowances tradable in the U.5. market. The compensation would be awarded post-facta,
successful countries would receive compensation after 2012 afier real reductions were coneretely
measured, Two key conditions would help ensure the environmental integrity of the program:

A real and verifiable historical (i.e., not business as usual) baseline. Satellite data, readily
available, should be required to provide robust historical baselines of deforestation in most
developing countries.

¥ Accurate measurement. Mational remote sensing programs, supplemented by on-the-
ground surveys, should be required to provide rigorous measures of actual deforestation.

At least one tropical forest nation, Brazil, has begun to demonstrate that it is possible, with
serious and committed effont, to reduce deforestation through the application of these principles,
The following steps show how such a system can be put into practice, once Congress passes and
the President signs national cap-and-trade legislation:

1nc dl thr:De LS F ice, inde ent u:nn ic
research institwtions and the private secior. The pancl cstablishes criteria for monitoring and
measuring deforestation and setting deforestation baselines, consistent with accepted
international standards, in particular, the IPCC Good Practice Guidelines for Agriculture,
Forestry, and Other Land Uses. The panel will establish the time period over which deforestation
reductions are 10 be measured and credited. Creditable reductions must represent an average of at
least five years to compensate for annual fluctuations, In addition the panel will establish criteria
for the independent certification of reduced deforestation, and evaluate and aceredit independent
certification bodies, The panel will further elaborate standards for tracking and measuring
international leakage, using robust regional deforestation and economic modeling. The panel will
finally formulate options for what percentage of certified emissions reductions must be held in
reserve and not used to meet compliance obligations to insure against possible future reversal of
reductions, and assignment of lability between buyer and seller.

Thc baseline :slnhllshna Ih: nnunna[ dnfurcsmm mtc belaw whu:h ructucunns can bc :redllcd
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In the case of Brazil, the average annual deforestation rate for the 1990s, 20,000 km’, or about
250 million tons C per year would be a reasonable option. Initially (at least for the first five vear
period), to simplify certification and monitoring, only clearcutting, not forest degradation from
selective logging or forest fires, could be considered in the formulation of baselines and in
awarding credit. The seller will create a national forest carbon registry in order to uniguely
identify each forest carbon tons to be traded. The parties to the negotiation will agree that
certified reductions in average emissions below the baseline achieved over a period of at least
five years will be tradable in the US cap-and-trade system, by a forest carbon brokerage to be
established by the seller. The parties will further negotiate the terms of a forest carbon insurance

FE5Erve.

EI.'E‘J& If, for exnmple Bra.zul were tn ukc a hm[lnc nfil] MD km {r.:qunralmt to 250- mllimn
tons C) and incrementally reduce deforestation to zero over a period of ten years, it would be
awarded credit for the reductions below 250 million tons C per year until vear ten. Therealter, as
long as deforestation remained at zero, Brazil could market 250 million tons C per year (although
as a precautionary measure, actual credit might still only be awarded every live years.) over a
compliance period to be negotiated at the Copenhagen meeting in 2009,
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they also reduce fossil fuel consumption on the farm. Mo other sector can
offer such high-value offsets to society at such a low cost.

As we move to a mandatory Greenhouse gas reduction system, buyers will
demand projects pass rigorous measurement and verification tests. The
dairy industry is already poised to provide high quality offsets that can be
measured, verified and sold today. Those who say U.S. agriculture cannot
offer a real mitigation solution are simply wrong. U.S. agriculture and
forestry are some of the only sectors with currently available, high-quality,
low-cost, verifiable emissions reductions technologies.

Mitigating and solving our climate crisis will not be easy. Other world
players were initially hesitant to include ag and forestry as part of the
solution. In hindsight countries outside the U. S. are realizing that was a
mistake. They are now incorporating ag and forestry offsets as vital
components of their climate mitigation strategies. The U.S. has a unigue
oppertunity to provide international leadership by crafting reasonable and
innovative ways to include Ag and forestry offsets as part of the solution.
Agriculture is ready and willing to meet this challenge.

Because of our canviction that we can mitigate emissions, the Agricultural
Carbon Market Working Group has endorsed unlimited offset markets. So
has a report just released by former Majority Leaders Daschle and Dole,
on behalf of the Bipartisan Policy Center. | would respectfully ask that this
report now be submitted for the record.

Stewardship has been a Wittman Family Farm tradition for four
generations. We were selected as the national Millennium Farm Family in
2000 by the Ag Earth Partnership for our stewardship approach. Efforts to
improve our conservation efforts didn't stop with this award. For decades
we have measured stewardship by what we could see above the ground.
That’s not enough. Any realistic discussion about sustainability must
address the quality of our “soil production factory”. Matural resource
providers must all become better “carbon managers.” Carbon markets and
potential for ag offsets revenue provide the dual benefit of helping our
climate while also providing new incentives to improve soil quality.

Thank you once again for the chance to speak to you today. | will gladly
answer any questions and assist you in crafting responsible policies as we
move forward,
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FRESIDENT, THE PACIFIC FOREST TRUST

BEFORE THE SUBCOMMITTEE ON RURAL REVITALIZATION,
CONSERVATION, FORESTRY AND CREDIT

COMMITTEE ON AGRICULTURE, NUTRITION AND FORESTRY

“CREATING JOBS WITH CLIMATE SOLUTIONS:
HOW AGRICULTURE AND FORESTRY CAN HELP LOWER COSTS

IN A LOW-CARBON ECONOMY"

UNITED STATE SENATE

MAY 21, 2008

Good afternoon, Madam Chairman, Senator Crapo and members of the Subcommittee.

Thank you for holding this important hearing to address the opportunities for farmers
and forest landowners in U5, climate policy. [ am honored to testify on the potential of
private working forests in addressing the challenge of climate change, We look forward
to working with you as you integrate the agriculture and forest sectors into an
economy-wide climate strategy.

I am President of The Pacific Forest Trust, the nation's leading non-profit organization
dedicated to conserving America's private working forests for their many public
benefits, including climate stabilization. The Pacific Forest Trust owns, manages and

il » i CF Ry Avatoue = 534 Frangisea, CA 92159
VG BELOTOC + infud@pac dicforeut org + www PacificFarese org
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conserves working forest lands. We have directly conserved working forestland valued
at over 5160 million dollars, and worked with owners on conservation and stewardship
planning on over several million acres in the West and Canada.

In California, The Pacific Forest Trust has been instrumental in advancing the role of
forests in the state’s climate change programs. We were asked by the state to develop
the Forest Protocols of the California Climate Action Registry (CCAR) through a broad
stakeholder process, leading to their adoption last October by the California Air
Resources Board as the first volunlary early action measure under AB32, the Global
Warming Solutions Act of 2006. We are now engaged in the stakeholder processes
advising the California Air Resources Board as it designs the full implementation of AB
32, as well as for the design of the Western Climate Initiative, which has the goal of
developing a comprehensive climate strategy in seven states and three Canadian
provinces, The Pacific Forest Trust has been engaged in the Northeast states” Regional
Greenhouse Gas Initiative (RGGI) and Washington State processes as well. We have
worked on these issues surrounding the role of forests in climate change nationally
since 1993,

In my remarks today, 1 will address the potential of private working forests to reduce
net carbon dioxide emissions both directly and through offsets. [ will also share the
lessons learned from our experience in California and across the country with forest
protocol and climate policy development and our own forest management project
certified by the CCAR that is in the process of selling some 250,000 tons of emissions
reductions in the voluntary and pre-compliance carbon market. Our experience shows
that forest emissions reduction projects are a realistic, cost-effective, practical market
tool that can deliver real climate gains and also conserve forests and their many
economic and public benefits,

By including forests in climate policy in an integral way, the US, can achieve
significant, synergistic gains for climate mitigation and adaptation, landscape level
forest conservation and restoration, more sustainable forest management, and,
potentially, alternative fuels. With a comprehensive strategy, tens of billions of CO;
emissions reductions are possible from our forests over the next 50 years. The U5,
could demonstrate international leadership by designing a global model for the
incorporation of the land and forest sector in climate policy, fadilitating integration with
other economic sectors and creating meaningful new markets for conservation,
restoration and sustainability.

The Pregidhe = 1031 A O Reslly Avioe ¢ = San Frasclice, A 34179
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U5, Farests and Climate Change

It is now clear to the scientific community that the earth is warming and that it is doing,
so faster, more intensely and more broadly than predicted. Leading scientists globally,
including our own Jim Hansen, have stated that our global inputs of CO: are, in fact,
higher than thought, and that therefore we need to reduce emissions more significantly
than previously thought; that we must act across all significant sectors of CO2
emissions; and that we must act swiftly to implement solutions if we are to achieve
climate stabilization.

The US. must address the challenge of climate change in a comprehensive, effective,
and economy-wide manner, recognizing forests are and have been a significant source
of CO; emissions as well as an important mitigation tool. There are several key data
points to remember as the Congress adidresses climate policy over the next several
years.

First, forests absorb CO; as they grow and store CO: as woody tissue for centuries and
even millennia, Forests release CO; when they are disturbed. Forest harvesting
releases 2/3 of the CO; stored in the trees over time; one third within five years and
another third over time as stumps and woody debris left behind decay. The final third
is transferred to wood products, where, on average 2 percent of this carbon is released
per year through decay.

wtln s 10 A O Redly Avenize = San Franogoe, A 24179
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HOW CARBON DIOXIDE FLOWS IN FORESTS:
STORES, EMISSIONS & REDUCTIONS
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Forest loss and depletion accounts for roughly 25 percent of worldwide COy emissions
today and was the source of 40 to 50 percent historically, The loss and depletion of
temperate forests, such as ours in the U.S,, is a key contributor to today’s atmospheric
concentrations. Because carbon emitted into the atmosphere takes at least 100 years to
cycle back into ecosystems, there is still CO; in the atmosphere today from ULS. forests
cleared and harvested in the 1800s. Now, with the loss of virgin forests in the tropics as
a key new source of forest related emissions, tropical deforestation is becoming a
serious issue in the international climate negotiations, opening an important door to
bring developing countries into the global climate policy solution.

In the U5, significant greenhouse gas emissions occurred with initial harvest of old
growth forests as well as with the conversion of land to development and agriculture.
Conversion to development causes not only the emission of biological stocks in those
forests, but also the loss of any future sequestration. CO; emissions are still generated

The Iragidia « 10314 O'Keilyy Avencs = San Trazeson, CA 4139
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from on-going land conversion and forest depletion, primarily if not exclusively on
privately owned forestlands.

Forest carbon stores on public lands in the 1S, are now managed to be relatively stable
to increasing over time —an important asset in the U.S. carbon bank. However, the
private forest “sink” is declining as forests are being lost to development at a rate and
scale not seen for a hundred years. One and a half million acres of private forests are
lost annually in the U.S. to conversion and development; more private forestland is lost
to conversion than any other type of land. Once forests are converted to other uses, not
only do COs emissions result, but also future carbon sequestration potential disappears.

In addition, most private forests in the U.S, currently store significantly lower carbon
stocks than they could naturally maintain. Therefore, this sector is unique because of its
very significant potential to re-absorb its own and other sector’s C0; emissions from the
atmasphere through actions to increase carbon stores across the landscape.

If done well, forest management and restoration can sequester vast amounts of carbon
for long periods of time, often hundreds of years. New research with advanced eddy
flux technology that measures the release and uptake of CO; from forest ecosystems has
shown that older forests, even old growth, continue to take up massive volumes of
carbon, Further, recent research on western dry forests from Woods Hole Research
Center again has shown that older forests hold significantly greater carbon stores than
younger forests. As a practical example, extending harvest rotations to allow trees to
grow older before imber harvest enables them to absorb more carbon, maximizing
climate benefits while continuing to supply sustainable wood products,

r Feedidio = 1000-A O Reilly Averoge = S3m Sracsdss, 4 941 03
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The simple analogy to explain this strategy is banking. Planting a new forest is like
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Carbon stores at time
of timber harvest to
“optimize™ climate benefits

Revenue from

corbon market buys
time to ofiow Ltrees
to grow ofder and
store rnore carbon

Carbon stores at time
of “business-as-usual”
timber harvest dictated

by current market forces

TIME
Generalized forest carbon stores over time for ULS. forests

opening a new bank account with very little money, but with a high interest rate,

Managing an older forest for carbon is like holding on to a large bank account with a
lower interest rate, The older forest bank account will add value - and carbon volume -
maore quickly than the new forest account. To fight climate change, we need to both
grow older forests and plant new forests to restore our depleted forest carbon banks,

By doing so we can have a significant impact on climate, yield more imber and other
forest products over ime, and produce new alternative energy stocks as well.

Engaging the Forest Sector in ULS. Climate Policy
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Federal climate change policy should address forest conservation and sustainable forest
management. This is because we need to avoid the increasing greenhouse gas
emissions from forest conversion that is growing again, and because we have the ability
to significantly increase forest carbon stocks from our existing forests. This strabegy can
reduce greenhouse gas emissions, increase carbon stocks in forests, expand forest
conservation and foster the resiliency of our forests to climate change simultaneously -
while reducing overall costs of climate policy. Like any other economic sector, forests
can provide real, additional, permanent, verifiable and enforceable greenhouse gas
reductions. By setting strong standards, these reductions can meet a high level of rigor
and accuracy so that they are equivalent to reductions in other sectors.

The U.S. could reduce net CO; emissions by tens of billions of tons in the next 50 years
through several broad mechanisms:

o Reduce forest loss
o Restore forest carbon banks
o Reforest former forests

The provisions of a economy-wide greenhouse cap and trade bill should increase the
function of forests as enhanced carbon sinks and reduce their role as sources of CO;,
while increasing incentives for landowners to manage their forests for climate benefits
through the emerging market in carbon credits. A carbon market can provide added
revenue for landowners to permanently conserve more forests and practice the type of
management that results in carbon-rich forests. In this market, forest owners
committed to increasing net carbon stores can sell these gains to those who cannot
otherwise reduce their carbon dioxide emissions. There are also millions of acres that
were formerly forests but are now marginal land in other uses that could be restored
with financing from the market.

Incorporating forest strategies into national climate policy will also bolster the
sustainability of our domestic imber supply in an environmentally sound way,
providing added return to forest owners and, in turn, sustaining forest sector jobs and
creating new positions related to the carbon market. New job opportunities can be
significant. For example, the Washington State Climate Advisory Team estimated that
by implementing a suite of forest and agriculture climate strategies, nearly 5,000 new
jobs would be created in those state sectors by 2020. If we consider the many other

wnigee = (001 -A O Aeily Avenue » San reancisca, CA 74129
15 561 0700 =« -|-r-:_.:|:,_=,g.-;|.'|{-in;_l.-.r._--_'_ arg + www PaciieFarest org



94

%'ITHE PACIFIC FOREST TRUST

Our Private mﬂmmm

states with forest and land resources, that job creation figure could rise to well over
200,000 new jobs nationally,

Further, in the transition to a carbon constrained economy, forests can play an
important near-term role since many of the energy technologies that will reduce carbon
emissions in the future are not ready to deploy in the short run and forest conservation
and sustainable forest management can deliver results immediately. When forest
conversion is reduced, there are immediate results in reduced greenhouse emissions.

A robust carbon market that recognizes verifiable gains in forest sequestration can
reduce economic costs of climate change mitigation significantly. While there may be
differences in the modeling and the underlying assumptions, several analyses of the
cost containment of the offsets provisions in 5. 2191, The Lieberman-Warner Climate
Security Act of 2007, show real cost reductions, The EPA analysis shows allowance
prices 2.5 times greater in 2020 and 2030 if no offsets are allowed. MIT's model of 5.

2191 assumes 15 percent domestic offsets and shows that if offsets are not permitted, the
resulting allowance prices would be 15 percent higher in 2020 and 2030.

Managing forest resources to increase carbon stores can also help increase resiliency of
forests to the effects of climate change, including pests and fire. Among others, actions
that can lead to both increased carbon stocks and resiliency include targeted thinning or
prescribed burns (reducing catastrophic fire risk and leaving bigger trees with more
room to grow), maintaining and restoring native species biodiversity, replanting and
increasing riparian buffers, and reducing forest fragmentation. Increasing resilient
ecosystems will further protect and enhance other key forest services, such as water and
air quality, fish and wildlife habitat, and open space for recreation.

Changing climate conditions are not the only new stress on forest ecosystems in the
United States. With the nation moving towards energy independence and reduced
greenhouse gas emissions, cellulosic ethanol and woody biomass for energy will
become more important, offering another potential stress on private forests. However,
bicenergy can also provide a new significant source of revenue to help keep forestlands
in forest use. With more people and new infrastructure needed to utilize wood as a
renewable energy resource, more jobs would be créated as well. To avoid perverse
outcomes and maximize climate and economic benefits, energy policy and forest
climate policy should be integrated so that the impacts of each set of policies on the
other are understood.

Tre Presidee « 1001-4 O Reilly Avesus « 530 Franedea, CA 74179
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Forest types and management practices vary broadly around the country. There is no
question, however, that each region can reduce forest-based emissions and can generate
increased carbon stores. If we design climate policy from a national, landscape-wide
perspective, we can ensure the best strategies are applied in each region as appropriate.

While developing national forest climate policy, effectiveness will also depend on
understanding private forest ownership patterns and how they are changing. An
estimated 100 million acres of family owned forests are going through a process of
intergenerational transfer, the integrated pulp and paper companies are divesting land
assets, and real estate investment trusts and TIMO's have become the dominant large
owner type. Optimally, a forest-climate policy must recognize these new market
dynamics in creating mechanisms to increase net, durable carbon stores, conserve
forests and create a new source of revenue for forest landowners.

The Mechanics of Harnessing the Climate Benefits of Our Forests

To make a real difference to the atmosphere, as well as to be successful environmentally
and financially, forest climate policy requires rigorous accounting and measurement
standards. Changes in U5, carbon stores can be precisely measured, and the process is
based on over a hundred years of research, using methods that are well accepted and in
wide use. Inaddition, our forest sector is grounded in America's strong system of
property rights as well as other legal and governmental institutions.

When developing forest projects, fundamental climate policy principles must be met,
Forest carbon sequestration projects must be real, additional, verifiable, permanent and
enforceable. To be successful environmentally and financially, these policies require a
transparent, standardized accounting and measurement system, and one that
differentiates between public and private land ownership.

In the United States, we have the capacity to create a robust system to meet these goals,
The U.S. has the scientific expertise, institutional structures, and legal frameworks
necessary for a system to account for real change annually in forest carbon projects,
Uncertainties about the capacity in some of the tropical forest nations to create real,
verifiable carbon credits have raised concerns about projects in our domestic temperate
forests, In fact, in the US. we can produce high-quality projects with “a ton is a ton”
equivalency to other sector reductions. Tropical deforestation projects may need a more
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basic approach of verifying that forests are simply still there, as quantification and legal
and reporting systems are developed.

Crverall, the most important issue is that credits be given for carbon storage that is
additional. To determine additionality, there must be a baseline. Baselines are long-term
projections of what would have occurred in absence of a project, often called “business-
as-usual.” A standardized approach to establishing project baselines is important
because it is objective and may be replicated consistently. Carbon credits would be
given for stores above the baseline, which would be that of existing law or best
management practices, also known as “regulatory additonality”. Within a set of
standard guidelines for calculations, baselines for forest projects should be established
on a state-by-state basis, since states and counties regulate private forests,

As with any greenhouse gas emissions reduction in other sectors, the reduction should
be permanent, and at a minimum have a benefit of 100 years. To address the issue that
carbon stocks and future stores would be lost as COz emissions if lands are converted to
non-forest uses, conservation easements or other tools should be used to secure lands
for climate benefits, In addition, buffer or reserve pools can be utilized to back-up any
unexpected losses in forest carbon.

U5 climate policy should also be consistent with international standards so that credits
in a carbon market are f'ungible and will produce a higher value for landowners who
trade them.

There is no reason to start from scratch on these issues. For years, forest scientists,
economists, forest managers and policy officials have conducted careful analyses of the
mechanisms to measure and monitor COz emissions from forests. While there are still
data gaps at the national level that must be addressed to increase the robustness of the
system, the fundamental toals exist.

In addition to the development of the carbon market, there are other policies that can
increase the carbon stock in US. forests, including land conservation and other
environmental policies. A toolbox of federal financing tools could significantly increase
the acquisition of conservation easements or support other mechanisms to achieve
secure climate benefits through additional grants, tax incentives, and low-interest loans.

A comprehensive forest carbon policy could include a suite of policies at all levels of
government to increase the stock of forest carbon and promote ecosystem resilience and
adaptation. These polices would promote native species, dyhamically stable forests,
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and discourage deforestation permanently. Some of the possible policies that could be
used in conjunction with a cap and trade policy include agriculture conservation
programs. In the states, carbon management could be included in state forest plans and
forests could be included in state climate plans. Further, forest fire prevention
strategies should be designed to increase resilience of forests.

The California Experience

In California, we are in a transition from a voluntary system to a regulatory system as
the state implements AB32, the Global Warming Solutions Act of 2006, which sets a
mandatory target to reduce statewide greenhouse gas emissions to 1990 levels by 2020

Prior to AB32, in 2001 the state legislature passed SB 1771 which established a voluntary
greenhouse gas registry, the California Climate Action Registry (CCAR). In recognition
of the significant role of forests in climate change, the legislature subsequently passed
5B 812, requiring the CCAR to integrate forests into the Registry, and develop protocols
for forest emissions reduction projects. Following a four-year, broad multi-stakeholder
process, the CCAR Board adopted the forest protocels in 2005. As | mentioned earlier,
the California Afr Resources Board then adopted the forest protocols in October 2007 as
an early action measure in implementing AB32.

The CCAR's forest protocols are an important model for how to incorporate forests as
offsets into climate policy. The protocols are a standardized and transparent accounting
system for forest-based greenhouse gas emissions and emission reductions. For the first
time in the U5, indeed globally, these protocols provide state-backed rigorous
methedologies for creating regulatory quality CO; emissions reductions through forest
conservation, reforestation and working forest management.

Two years ago, on behalf of a private landowner, the Pacific Forest Trust submitted the
first forest project to the CCAR for certification. The Van Eck Forest Project is
comprised of 2,200 acres of working forest along the northem coast of California,
producing significant climate benefits while continuing to provide a sustainable harvest
of imber and high quality wildlife habitat. Restoring these forests to levels of carbon
stock that it can naturally hold, the project is also providing synergistic other public
benefits, such as for endangered species habitat and clean water. In fact, the property
now has prospective habitat for spotted owls, which have recently been sighted.
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In February of this year, following the review of our third-party verification results,
CCAR certified the 2004 to 2006 emissions reductions for the Van Eck project In otal,
the Van Eck project will provide at least an estimated 500,000 tons of OO0z emissions
reductions over the 100-year lifetime of the project. As required by the forest protocols,
the project is further secured by a perpetual conservation easement, which runs with
the property. Once certified, Natsource Asset Management LLC, a leading global
emissions and renewable energy asset manager, purchased 60,000 tons of carbon
emissions reductions because it believed that forest offsets are a key policy tool in the
portfolio of activities to address climate change. The transaction is the first major
commercial delivery of certified emission reductions under the California forest
protocols.

This project is increasing the net asset value of the property by over $2,000 per acre,
providing a very significant, complementary income stream to sustainable forestry for
the landowner. This landmark project has been followed by several others, and the
CCAR expects at least 10 more projects to be submitted this year, The Pacific Forest
Trust is developing projects on over another 10,000 acres for private landowners this
year, as well. Ttis important to note that the revenue from these carbon sales goes to the
landowner, not the Pacific Forest Trust, for our goal is to incentivise them to remain
forest stewards, and not yield to the trend to sell and convert their land.

These projects are an important step in developing a carbon market for U.S. forests that
deliver real, lasting emissions reductions. Since this transaction, The Pacific Forest
Trust has received countless inquiries about selling certified carbon credits. The
demand for high quality, pre-compliance emissions reductions is strong and growing.

This market will create incentives for forest conservation, providing a new revenue
stream for landowners while reducing carbon emissions from forest loss and increasing
carbon stocks in forests in the United States. A federal cap and trade policy that
includes forests will encourage the development of this market. As such, it must ensure
that the market is financially sound and delivers real benefits to the atmosphere.
Indeed such a rigorous program is essential to reduce risk, which, in turn is critical to
market development.

Lessons Learned

= This is eminently doable. Forest offset projects are feasible now in the United States.

The Pragide « 1001-A O e’y Adenue = San Francsc . Co 94129
415 5610700 « info@pacihcinrast are » www, Pacthir Foresr arg
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%T‘HE PACIFIC FOREST TRUST

Dur Privets Fmggﬁr Pubilic Treozwres,

They can meet all of the goals of climate policy. They produce real, additional,
verifiable, permanent, and enforceable increases in carbon stocks and reductions in net
greenhouse gas emissions,

* High standards and compliance regimes will produce higher carbon prices for
carbon credits for forest landowners, The Pacific Forest Trust sold Van Eck project
carbon credits at three to four times the price of commodity carbon credits in other US,
markets and at higher prices in the retail market.

* Demand for high quality carbon credits is high. The financial markets need risk
reduction to grow, and demand additionality, permanence and third party verification.

* A private working forest can be managed to produce increased forest products and
increased carbon stocks, as well as a create a resilient forest, increased supply of clean
water, recreational opportunities, and habitat for fish and wildlife,

« Finally, the market works. Climate policy that incorporates forests to reduce
emissions and grow carbon stocks can also reduce the costs of climate policy and create
a new revenue source for landowners,

In conclusion, Madam Chairman, forests are not only a bridge to a low-carbon future;
they are a key component of a long-term strategy in U.5. climate policy.

1 appreciate the opportunity to testify this afternoon on the emerging forest carbon
market and other strategies for increasing our forests’ potential in addressing in climate

change.
Thank you, Madam Chairman.

« VR [-A O Redly Avdiga + 20 Frarcizsec, A F4I129
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TESTIMONY OF DICK WITTMAN, FORMER PRESIDENT, PACIFIC
NORTHWEST DIRECT SEED ASSOCIATION AND MEMBER OF
AGRICULTURAL CARBON MARKET WORKING GROUP
Befare the
SENATE AGRICULTURE COMMITTEE
May 21, 2008

Madam Chairman, Ranking Member Crapo and Members of the
Committee:

Thank you for allowing me to speak about ways agriculture can help our
nation mitigate greenhouse gas emissions in a timely, cost-effective
manner.

My name is Dick Wittman. | manage a diversified family farm, ranch and
timber operation in northern Idaho and also provide consulting services to
agricultural family business. | am a member of many farm organizations,
including the National Association of Wheat Growers, Farm Bureau, the
Farm Financial Standards Council and am the past president of the Pacific
Northwest Direct Seed Association. For the last three years | have been
part of a national steering group of agricultural leaders studying
agriculture’s potential role in climate change. On behalf of this group—the
Agricultural Carbon Market Working Group--1 commend you for looking at
cost-effective strategies to achieve greenhouse gas emission reductions.

Science has proven agricultural lands have great potential for sequestering
carbon. Sequestration is a proven sink that offsets the impact of
emissions. Analysis by the Pew Center for Global Climate Change and
others indicates agriculture could provide up to 40% of the U.S. reductions
needed to return 2010 greenhouse gas emissions to 1990 levels.

Consumers and resource providers both have concerns about potential
negative impacts from a carbon constrained economy. These concerns
include fuel, fertilizer, electricity and transportation costs. In my view, the
real issue is: "Do we pay now...or pay later at a higher price?" Our
Working Group has studied emissions mitigation strategies being
implemented across the U.S. and abroad. We've learned that, given the
right incentives and education, there is almost no limit to the technologies
and practices businesses and consumers can tap to reduce negative
impacts on our climate. The organizations | represent urge you to
recognize the diverse mitigation options that agriculture can offer. These
include conservation tillage, forestry and agroforestry, reducing methane
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from manure and ricelands, precision ag, displacing fossil fuel with
renewable energy and reducing nitrous oxide emissions from croplands.

Allowing market-based carbon offsets as part of a national cap-and-trade
program provides a cost-containment measure for emitters and a shock
absorber to our economy. A cap and trade system also helps make it
“profitable” for farmers and foresters to invest in environmental
stewardship. As an energy intensive industry, agriculture is sensitive to
energy prices. It is in everyone's best interest to create incentives for
transitioning to alternative energy that is affordable and less damaging to
our environment. Greenhouse gas offsets can play a huge role in creating
those incentives.

The Environmental Protection Agency and others have modeled the value
of offset credits in cap-and-trade bills such as the Lieberman-Warner bill.
They conclude that domestic and international offset provisions in 52191,
capped at 15%, could reduce allowance prices by 93% over what they
would cost without these offsets. With unlimited agricultural offsets,
allowance prices could fall even further. EPA has confirmed that unlimited
domestic offsets in $2191 will not hamper technological innovation, but will
reduce costs of the entire cap-and-trade system.

Many agricultural organizations are pursuing or already engaging in carbon
aggregation services. Soil carbon credits can be generated and traded in
greenhouse gas markets with confidence. My personal experience bears
this out. In 2002, the Pacific Northwest Direct Seed Association penned
one of the first contracts in the U.S. to engage in a voluntary carbon offset
trade. We contracted with Entergy Corp, a Louisiana-based energy
company, to direct-seed cropland for 10 years that would sequester 30,000
tons of CO2. Our experience with carbon trading has proven that
education and incentives related to carbon offsets can result in significant
changes in farming practices. These behavioral changes promote both
economic viability and significant environmental improvement.

Emissions offsets that the agricultural sector can generate are high quality,
real, measurable and verifiable. Federal laboratories, agencies and land
grant universities have long studied this issue. Soil carbon sequestration
has many benefits beyond greenhouse gas emissions reductions: it
improves air and water quality, reduces soil erosion, enhances moisture
retention, and improves soil productivity. Agriculture has lost over half the
native organic carbon in our farming soils across the U. S. over the past
three hundred years from tillage, wind, and water erosion. Practices such
as direct seeding (no till) are reversing this trend by sequestering carbon,;
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they also reduce fossil fuel consumption on the farm. Mo other sector can
offer such high-value offsets to society at such a low cost.

As we move to a mandatory Greenhouse gas reduction system, buyers wil
demand projects pass rigorous measurement and verification tests. The
dairy industry is already poised to provide high quality offsets that can be
measured, verified and sold today. Those who say U.S. agriculture cannot
offer a real mitigation solution are simply wrong. U.S. agriculture and
forestry are some of the only sectors with currently available, high-quality,
low-cost, verifiable emissions reductions technologies.

Mitigating and solving our climate crisis will not be easy. Other world
players were initially hesitant to include ag and forestry as part of the
solution. In hindsight countries outside the U. S. are realizing that was a
mistake. They are now incorporating ag and forestry offsets as vital
components of their climate mitigation strategies. The U.S. has a unique
opportunity to provide international leadership by crafting reasonable and
innovative ways to include Ag and forestry offsets as part of the solution.
Agriculture is ready and willing to meet this challenge,

Because of our conviction that we can mitigate emissions, the Agricultural
Carbon Market Working Group has endorsed unlimited offset markets. So
has a report just released by former Majority Leaders Daschle and Dole,
on behalf of the Bipartisan Palicy Center. | would respectfully ask that this
report now be submitted for the record.

Stewardship has been a Wittman Family Farm tradition for four
generations. We were selected as the national Millennium Farm Family in
2000 by the Ag Earth Partnership for our stewardship approach. Efforts to
improve our conservation efforts didn't stop with this award. For decades
we have measured stewardship by what we could see above the ground.
That's not enough. Any realistic discussion about sustainability must
address the quality of our “soil production factory”. Natural resource
providers must all become better “carbon managers.” Carbon markets and
potential for ag offsets revenue provide the dual benefit of helping our
climate while also providing new incentives to improve soil quality.

Thank you once again for the chance to speak to you today, | will gladly
answer any questions and assist you in crafting responsible policies as we
move forward.
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The American Farm Bureau Federation (AFBF) appreciates the opportunity to offer this
statement for the hearing record. We thank the Committee and Subcommitiee for holding
this hearning on the imporiant role that agriculture can play in addressing the issue of
climate change.

Legislation may soon be considered that seeks to address climate change by reducing
greenhouse gas (GHG) emissions. Any such legislation will impose additional costs on
all sectors of the economy as well as consumers, a fact that is of great concern to farmers
and ranchers. Agriculture is already significantly affected by volatile fuel and natural gas
prices, and we are concerned that climate legislation will raise the costs of energy and
natural gas ¢ven further to levels that make it uneconomieal to continue farming or
ranching. Unlike other producers in the economy, agricultural producers cannot pass
along the increased costs of production to consumers. [t is extremely important that those
costs be minimized to the greatest extent possible, Farmers are heavily dependent on the
price and availability of inputs such as fertilizer, which is already adversely impacted by
higher natural gas prices and the closure of many U.S. production facilities. A viable
agriculture sector includes viable fertilizer and chemical industries.

We are also concerned that climate legislation will severely undercut the ability of our
producers to compete in world markets. GHG emissions are a global issue with global
consequences. China is now the largest emitter of greenhouse gasses in the world.
Unilateral action that imposes cost increases on American producers without a
corresponding and similar commitment from other countries such as China, India and
Brazil among others will clearly put American producers at a competitive disadvantage.
Unilateral GHG reductions by the United States will have little impact on climate change
if other countries continue to emit as usual. It is essential that any legislation must be
contingent on GHG reduction commitments and actions by countries around the world,
especially countries with high GHG emissions.

According to the latest Environmental Protection Agency (EPA) “Tnventory of U5,
Greenhouse Gas Emissions and Sinks: [990-2003, " agriculture accounted for about 7.4
percent of all GHS emissions in the United States. Agriculture has the pote: tial to
reduce these emissions, and also to provide net reductions in GHG emissions from other
sectors. There are a mamber of ways this can be accomplished: removing carbon dioxide
from the atmosphere and storing it in the soil, reducing emissions through manure and
soil management, and the production of biofuels.

EPA estimates that agriculture and forestry have the potential to sequester about 20
percent of all GHG emissions in the United States. According to the Pew Center on
Global Climate Change, “every tonne of carbon added to, and stored in, plants or soils
removes 3.6 tonnes of CO2 from the atmosphere.™ Sequestration potential can be
realized or enhanced through the planting of cover crops, or adopting different farming

practices or management. Unlike with other sectors where carbon reduction efforts are

1= priculture's Role in Greenhouse Gas Mitigation,” Pew Center on Global Climate Change (2006)
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from that sector, soil sequestration is not a reduction in agricultural carbon, but actually
removes carbon dioxide from the atmosphere.

Soil sequestration can occur through a change in agricultural practices that might include
reduced tillage or no tillage practices. Soil must remain untilled or else the sequestered
carbon will escape. Carbon sequestration contracts would therefore prevent the
landowner from tilling the soil for the specified period of time. After 20 or 30 years,
soils become saturated with carbon,

Livestock GHG mitigation activities involve the capture or destruction of nitrous oxide
and methane, primarily as a result of manure management or more efficient livestock
feed, In cases in which liguid manure 15 stored in lagoons, covering those lagoons can
reduce GHG emissions. Anaerobic digesters capture and break down GHG from
livestock waste, and in some cases can convert it lo energy, a seemingly ideal GHG
strategy because it further reduces reliance on fossil fuels. Unlike the soil sequestration
scenano, these mitigation measunes arg more permanent.

Fertilizer and pesticide management is another area where GHG reductions can be
achieved. Many of these practices have either been recognized or are in the process of
being recognized. New technology is improving fertilizer and pesticide management.

All of these mitigation practices involve costs for the producer. Many of these practices
are expensive, and cannot be bome by the average producer in the normal course of
business.

Omne additional consideration that makes agriculture unique is the fact that these carbon
reduction or sequestration practices also have other desirable environmental benefits for
the producer and for society. For example, the Conservation Reserve Program, which
involves setting aside erodible lands and planting a cover crop (thereby sequestening
carbon), has as i1s primary environmental benefit the prevention of soil erosion and
enhancement of water quality, and may also create or improve wildlife habitat. Carbon
sequestration is a new and important co-benefit of this program. Many other pro; rams

have similar environmental benefits, and carbon reduction or sequestration is a corollary
benefit.

That is why many farmers and ranchers have already adopted some of these practices and
have been reducing or sequestering carbon without specifically managing for it. These
“early adopters” should not be excluded from recognition just because they have been
engaged in these practices for a longer period of time.

In addition, we are outlining below a series of principles that we believe must be included
in any bill:

1. Mo Carbon Tax. One approach being considered is to impose a specified tax on
the right to emit a determined amount of GHG. This “carbon tax™ is a punitive
methed for regulating entitics that muost emit GHG in order to produce the goods,
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services, food and energy that sustain us, It does not directly reduce GHG
emissions, but accomplishes this indirectly by imposing financial burdens that are
s0 high that a reduction of GHG emissions is the result. Legislation being
considered would create a “cap and trade™ approach that limits the amount of
GHG that can be emitted every year on a declining scale. [t creates a market
under which entities that cannot meet their assigned cap can buy allowances from
others that have excess credits. Excess GHG emissions thus would be “offset”
through the purchase of credits from carbon-reducing or carbon-sequestering
projects, such as the types of agricultural projects described above. AFBF has not
taken a position on any cap and trade proposal, but we are reviewing the
economic impact of that approach.

- Legislation should not regulate agricultural practices or gperations. Most
legislation being considered would regulate GHG emissions from one or more
sectors. There are a number of reasons why agriculture must not be so regulated.
Unlike other sectors, agriculture is comprised of tens of thousands of entities,
many of them operated as small businesses, which would make tracking and
enforcement of emission limits difficult. In fact, measuring emissions from any
agricultural operation is extremely difficult in and of itself. Part of this is due to
the fact that agricultural aperations vary greatly across the country, and even from
county to county. Crops, soil types and weather conditions—all conditions that
can affect GHG emissions—vary so much that uniform rules, farming or ranching
management practices and protocols are impossible.  Also, a regulatory regime
will not capture the added benefits that agriculture can provide through soil
sequestration that are above and beyond agricultural emissions. The better and
more practical approach is to encourage producers to engage in GHG reduction or
sequestration prajects that fit their operational needs instead of trying to require
such activities.

. Any legislation should ensure that farmers and ranchers can continue producing
the food and fiber that feeds our nation and the world. We are concerned that

climate legislation v il severely impact farmers and ranchers by raising fuel,
fertilizer and energy costs — which already are at historic highs — to levels that
will make it uneconomical to farm. The GHG mitigation opportunities that we
have been discussing are not available to all producers, such as those in western
states that raise livestock on federal lands. Also, many producers have already
adopted management practices that reduce or sequester carbon. Instead of being
recognized for their early actions, current legislation does not permit them to
participate in offsets. Climate legislation needs to consider all of agriculture.
Current legislation provides a possible mechanism for such assistance 1o
producers through allocation of a certain amount of allowances. It is critical that
this provision remain intact and become more focused to address the needs of
agriculture.

. In any legislation that would establish a cap and trade system for the regulation of
emissions, contributions that agriculture can make to carbon reduction and
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sequestration must be available to help offset the reductions imposed on regulated
industries by the cap, As carbon emissions become regulated through a cap that
declines every year, those entities that are subject to emission allowances will
incur costs to comply. These costs can be partially offset by buying “offset
credits™ that involve carbon reductions or sequestration by non-regulated entities.
Economic models show that, at least initially, buying offsets will be cheaper for
regulated entities, and thus will reduce the economic impacts to consumers who
will ultimately bear those impacts. Use of offsets will ease the transition by
regulated entities and consumers, Agricultural offsets should be included in the
range of offset projects available to regulated entities. Many agricultural offset
projects provide a number of other environmentak-benefits than just carbon
reduction or sequesiration, so using these domestic agricultural projects to offset
the economic impacts of declining carbon emission allowances will provide
wildlife habitat benefits or clean water or so1l erosion reduction benefits as well.

. Any cap and trade legislation should fully recognize the wide range of carbon
uction or § i nefits that agriculture can provide. Virtually every

sector of agriculture has the potential to provide carbon reduction or sequestration
benefits to help offset the costs of compliance with reducing carbon emission
allowances. Many of these practices and methods are descnibed above. Tillage
practices can sequester carbon dioxide in soils, and forestry practices can also
sequester carbon through planting trees and vegetation. Fertilizer and pesticide
management can help reduce nitrous oxide and methane. Livestock manure
management can reduce methane and nitrous oxide through practices such as
covering manure lagoons or using anaerobic digesters. The only limits seem to be
the creativity of farmers, ranchers and carbon project managers. Some manure
management projects that capture methane from livestock operations use the
captured methane as an energy source to run the operation, thus reducing fossil
fuel use. These projects should also be “credited” and available as offsets.  All of
these practices reduce or sequester carbon or carbon equivalents, and all of these
agricultural methods should receive “credit™ for offsetting carbon emissions
elsewhere in any cap anc trade system that might be developed 1n the United
States.

. Cap and trade legislation should not artificially limit the amount of credits
available 1o offset carbon emissions. Legislation being considered this year
provides that regulated industries may not offset carbon emissions in order to
meet yearly compliance obligations by more than 15 percent from domestic
credits or 15 percent from international credits. Such an artificial cap would
discourage producers from entering into carbon reduction or sequestration
projects in a timely manner. Producers would be inclined to wait until offsets
become available before advancing their projects. The cap creates a perverse
incentive for project managers to wait until offsets become available for the
market instead of undertaking the projects when they become available. The EPA
economic analysis of current legislation under consideration indicates that the
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economic impacts of such legislation to industry and consumers will be less if the
caps on domestic and international offsets were removed.

ive the

inistering agricultural offsets other c i0m O i
projects.  The Department of Agriculture (USDA) has both the institutional
resources and technical expertise necessary to effectively administer any carbon
offset allowance program. USDA has developed methods for measuring carbon
in different types of soils. USDA also understands the needs of producers and can
work effectively with them to develop projects that meet the needs of the cap and
trade market as well as the needs of producers. Current legislation also gives
USDA the responsibility for administering the allowances allocated to agriculture.

Criteria for offsets should recopnize the unique nature of agriculiure, Current
legislation requires, in order to qualify under a cap and trade system, that offsets
be real, verifiable, additional, permanent and enforceable GHG reductions or
increases in sequestration. 'We have no dispute with any of these requirements,
but flexibility is needed in interpreting what is “additional” and “permanent” in
relation to agricultural GHG reduction or sequestration projects. Many
agricultural projecis also provide a number of environmental and economic
corollary benefits as described above. Making a determination that the sole
purpose of the project is reduction or sequestration of carbon, as required for
additionality, is often difficult. Projects that reduce or sequester carbon should
satisfy the requirement even if there are other co-benefits or other reasons for
undertaking it. Similarly, what constitutes “permanence” for a sequestration
project should be flexibly apphed.
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Madam Chairman and Members of the Subcommittee:

Glabal climate change is one of the most pressing issues facing our nation, As the single
largest user of both of land and water resources, American agriculture has a significant
impact on the quality of our environment. Agriculture also is one of the most cost
effective ways to improve our environment. So U.S. farms and ranches must play a vital
role in helping solve climate change for the LS. to achieve the most cost-effective and
environmentally sound solutions. For this reason, American Farmland Trust (AFT)
appreciates the opportunity to provide written testimony on the topic of “Creating Jobs
with Climate Solutions: How Agriculture and Forestry Can Help Lower Costs in a Low-
Carbon Economy”. While we generally support the approach taken by the Senate
Environment and Public Works Committee embodied in 5. 2191, we wish to offer
several suggestions for how it and the “manager’s amendment” to 5 2191 to be offered
by Chairman Boxer® (hereafter referred to as “the Boxer amendment”) could be
improved to increase participation by farmers and ranchers and achieve more
reductions in green house gases.

Support for Lieberman-Warner Approach to Climate Change Legislation

We support the approach to addressing climate change and the following specific
elements of 5 2191, “America’s Climate Security Act of 2007," sponsored by Senators
Lieberman and Warner:

« Acknowledgement that global climate change induced by increasing concentrations
of greenhouse gases in the atmosphere is real and must be addressed.

+  The creation of binding, declining caps on major point-source emissions of
greenhouse gases,

* The voluntary approach taken with regard to regulation of the agriculture sector.

* The opportunities offered to U.S. agriculture to help the nation to reduce its
emissions of greenhouse gases, These opportunities, which could amount to billions
of dollars per year in new revenues for farmers and ranchers, include:

1. Potential to provide real, low-cost emission reductions and sequestration
through the “Domestic Offset Program;” and

2. Prospect of receiving compensation for changes in management practices
that reduce or sequester greenhouse gases through the “Agriculture and
Forestry Program” to be administered by USDA.

Suggestions to Increase Participation by Agriculture

Madifications to the USDA Agriculture and Forestry Program

* &s posted on the Environment and Public Warks Committee website May 21, 2008.
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The inclusion of a USDA Agriculture and Forestry Program in addition to the Domestic
Offset Program is critical to helping agriculture provide cost-effective, verifiable offsets
to help address climate change. We urge you to consider the following options for
modifying the USDA Agriculture and Forestry Program established under Sections 331
and 332 of the Boxer amendment to 5 2191,

First, in addition to the uses established under these sections, early actors in agriculture
whose reduction and sequestration activities have been undertaken voluntarily, should
be recognized and rewarded. We need to recognize and reward early leaders in
conservation practices. As with regulated greenhouse-gas emitting entities who gualify
for early action credit, many farmers and ranchers have been and continue to manage
their operations in climate-friendly ways. Providing some reward for early actions
through the USDA Agriculture and Forestry Program could help to ensure that the
creation of new programs to encourage additional emission reductions and
sequestration of greenhouse gases in the agriculture sector does not provide a perverse
incentive to reverse the gains that these early actors have already made.

Second, the USDA Agriculture and Forestry Program could become the vehicle for
encouraging emission reduction and sequestration projects that otherwize are
prohibitively expensive to implement, measure, monitor, and verify. These projects,
which may not be undertaken under the Domestic Offset Program because of high
overhead or administrative costs, could still provide significant public benefits and we
urge you to consider promoting them through the USDA Agriculture and Forestry
Program.

Third, the USDA Agriculture and Forestry Program has the potential to function as an
incubator to develop robust data and methods for implementing and verifying novel or
untested projects. Owver time, some of these project could become replicable and
verifiable enough to transition from the Agriculture and Forestry Program into the
Domestic Offset Program. In addition, USDA staff, through the USDA Agriculture and
Forestry Program, could offer advice and technical assistance to projects or producers
attempting to qualify for Offset credits,

Fourth, we believe that the Secretary of Agriculture should have the maximum amount
of flexibility to use the emission allowance credits distributed to USDA for the purposes
of the Agriculture and Forestry Program in the most effective manner possible. This
includes the option to redistribute these allowance credits directly to farmers and
ranchers qualifying for the Program, as well using revenues generated from sale of these
allowance credits for implementing the Program.

Finally, we regret that the Boxer amendment has reduced the level of support for the
USDA Agriculture and Forestry Program from 5 percent of total emission allowances to
the level of 4.25 percent through 2030 and 4.5 percent thereafter. This will reduce the
overall reductions in greenhouse gases. As indicated, this program could play a number
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of critical roles preserving the gains that have already been made and in encouraging
cost-effective sequestration and emission reduction in the agriculture sector, as such we
believe that the level of allowances should not have been reduced.

Inerease Role for USDA in Domestic et ram

We urge you to strengthen the role of the U.S. Department of Agriculture in
administering the Domestic Offset Program. USDA has a track record of working with
farmers to adopt conservation practices as well as studying and modeling carbon
sequestration on agricultural lands. In addition, USDA has developed resources on the
ground in nearly every county in the nation; these resources provide a solid base that
will allow USDA, in partnership with EPA, to effectively implement the Domestic Offset
Program. Further, the 2008 Farm Bill requires USDA to develop an eco-system services
methodology for trading systems, with specific reference to carbon. Finally, thanks to
years of implementing agriculture and technical assistance programs, USDA has earned
the trust of farmers and ranchers. This reserve of trust and understanding of how and
why farmers modify their farm management practices will be an essential factor in
encouraging the maximum possible participation in the Domestic Offset Program.
Ideally, USDA should be given primary management responsibility over the Domestic
Offset Program with EPA acting in @ more secondary capacity.

As a corollary to an increased role for USDA, it is vital that language which would
precluding any project that receives support from either an allowance allocation or a
conservation program from eligibility for offsets be changed. While we appreciate the
need to avoid "double-counting”, the breadth of language used is not necessary, and is
in fact counter to current UWSDA policy. As currently designed it is unclear whether
producers who even receive technical support from USDA would be eligible for offsets
for example. While there may well be a reasonable balance, we hope that there will be
language that clarifies and positively addresses this concern as you consider this and
future cap-and-trade legislation.

Caps on Domestic Offsets

First, we appreciate the addition of a provision in the Boxer amendment that would
allow the unused portion of the offset pool to “carry forward” to the next calendar year,
This will provide some needed flexibility for offset providers, particularly in the early
stages of the program.

Second, the Domestic Offset Program has been touted as a key cost-control mechanism
in the Lieberman-Warner approach to cap-and-trade. We believe that it is crucial that
the cap on domestic offsets be carefully examined and raised or lowered to encourage
the maximum amount of emission reduction and sequestration from agricultural and
forestry operations. We urge you to consider carefully whether a cap of 15 percent of
the total allowance poal is truly the best design for achieving maximum greenhouse gas
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reductions. The cap may limit agriculture and forestry participation, particularly in later
years as the cap declines just as more producers are likely to seek to enter the offset
market, EPA data seems to indicate that agriculture could provide a larger amount of
offsets than would be found under a 15 percent cap.

Finally, we are concerned that proven, cost effective agriculture offset and
sequestration projects may not be undertaken because of competition from forestry
projects. One way to achieve the maximum opportunity for agricultural projects and
innovations while retaining flexibility in the system, is to adopt a split offset cap. The
split cap would require that half of the offsets in a given year be derived from
agricultural prajects and half from forestry, If in any year either the forestry sector or
the agricultural sector is unable to fulfill its portion of the offset pool, credits from the
other sector could be used to “top off” the overall domestic offset pool.

Include other USDA agencies in Climate Adaptation Program

Many studies have documented the risk to U.5. agriculture from the effects of climate
change. Our food production system is more dependent on weather and natural
processes than any other industry and thus more at risk than nearly every other industry
from the effects of climate change. Increasing variation in rainfall patterns, changes in
the freguency of severe weather events, expanding pest and invasive species territories,
and changing temperature and seasonal patterns all require new approaches to
agricultural management.

5 2191 provides support for international climate change adaptation assistance for
drought, famine, shifts in agricultural zones, and other food-related effects of climate
change. It is likewise critical to fund research and adaptation assistance for similar
activities within our own borders,

US0DA can play a crucial role in helping our food system to adapt to climatic changes that
already are taking place or which cannot be avoided no matter how quickly we act to
reduce greenhouse gas emissions. Conservation practices implemented through USDA's
NRCS conservation programs can help create more robust cropping and ranching
systems that stand up to weather events like prolonged drought, intensified
precipitation events, changing pest and invasive species patterns, and much more.
Research undertaken by USDA Agricultural Research Service can help uncover the
effects of climate change on agricultural operations and devise effective management
techniques to adapt to effects of climate change. Technical Assistance services provided
by USDA can help producers adopt best management practices in light of observed and
expected effects of climate change. However, as currently constructed, these USDA
programs are not recagnized in a Climate Adaptation Program. We strongly support
their inclusion as you consider this and future cap-and-trade legislation.

Stackable Credits
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Many of the practices undertaken to reduce greenhouse gas emissions will provide
additional public benefits such as clean water, wildlife habitat, and reduced soil erosion.
We urge you to ensure that projects participating in a greenhouse gas offset market are
not excluded from also participating in other markets for environmental services that
currently exist or may arise in the future. Allowing producers to “stack” or “bundle”
credits will maximize the economic viability of carbon sequestration and manure
management projects (among others), ensuring that more of these beneficial projects
are undertaken and synergies with other environmental priorities, like improving water
quality or wildlife habitat, are developed. For example, a practice like cultivating
vegetative buffers along streams takes land out of production — an expensive
undertaking for many farmers - but could generate multiple environmental credits by
reducing nutrient run-off {improving both water quality, generating wildlife habitat and
reducing GHG emissions) and storing carbon. We strongly support language that would
allow for “stacking” of credits from multiple eco-service systems and hope that there
will be language that expressly allows for their inclusion as you consider this and future
cap-and-trade legislation.

Other Critical Issues in Designing Effective Agriculture Components of Cap and Trade

In addition to the issues above, there are several other critical issues that we hope to
continue to work with you to resolve. These issues include:

Additionality- Setting a practical and fair process for determining additionality and
baselines is a critical issue which we believe has not yet been resolved to the
satisfaction of all affected parties.

Permanence- Addressing the potential for reversal of terrestrial offsets in a manner that
is fair, economical, and scientifically sound is a significant challenge that we look
forward to assisting the committee to resolve.

Leakoge- As with the issues above, secondary effects from offset projects that result in
leakage must be addressed in a way that does not unnecessarily diminish the value of
offset projects. We believe there are several avenues for addressing this issue and look
forward to working with you to resalve this issue in the future.

Farmiand Protection- We have known for some time that the destruction of farm and
ranch land to erect housing or other development can increase greenhouse gas
emissions dramatically. Moreover, farms, ranches, and other open space that has been
paved over can no longer provide a myriad of environmental benefits to society, not the
least of which is the sequestration of greenhouse gases. We look forward to working
with the committee on solutions that can help reduce the conversion of farmland to
development and preserve our working lands so they can play a positive role in reducing
our nation’s overall greenhouse gas emissions.
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Conclusion

As the single largest user of both of land and water resources, American agriculture has
a significant impact on the guality of our environment. It also is one of the most cost
effective ways to improve climate change. This Committee’s engagement and the
agricultural communities active participation in climate change discussions will be vital
in helping both to solve this most pressing issue as well as ensure agriculture takes
advantage of it's opportunities. We thank you for your attention to this important
matter and look forward to working with you in the future to help design a cost-
effective, agriculture-friendly, and environmentally sound program to address global
climate change.
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The American Soybean Association {ASA) thanks the subcommittee for holding this hearing o
examine the role that agriculture can play in addressing climate change and we appreciate the
apportunity to offer this statement for the record.

The issue of climate change and efforts to address it has rapidly emerged on the federal policy
agenda. The full Senate may consider in a few weeks 5. 2191, America s Climare Security Act of
2007, sponsored by Senators Licberman and Warner. ASA has not taken a position on the bill,
but is working with other agricultural groups fo analyze the impacts that a mandatory emissions
cap and trade framework would have on farmers and the agricultural industry, We strongly
support a voluntary, non-regulatory approach, which is reflected in the current version of 8.

2191, ASA recently joined with other agricultural groups in sending a letter to the Chairwoman
and Ranking Member of the Senate Environment and Public Works Committee, which has
primary jurisdiction over the climate change legislation. Our letter outlines some of the general
views and principles for agriculture under potential climate change legislation,

This Senate Agriculture Subcommittee hearing is the first (o specifically examine the potential
henefits of agriculture and forestry practices as offsets within a framework to limit greenhouse
pas (GHG) emissions. We appreciate the committee’s recognition that agriculture can play a
significant role in addressing climate change through carbon sequestration and emissions
reductions. We also want 1o highlight several issues that agriculture will be evaluating as
greenhouse gas cap and trade legislation is considered.

Qur first priority will be determining the costs and any adverse impacts on soyhean producers
and related industries. We must ensure that agriculture remains economically viahle and that
U.8. soybean producers can compete with foreign production. It is imperative that a voluntary,
non-regulatory approach be maintained toward agriculture. In addition, increased fuel, natural
gas, and fertilizer costs that will result from enactment of a cap and trade bill may be significant.
While there is great potential for agriculture to benefit under the offset allowance program, it is
eritical these gains not be negated by rising energy and input cosls.

Our next focus is on the potential oppaortunities that a cap and trade framework for reducing
GHG emissions can have for soybean producers. In the near term, carbon sequestration projecis
on agricultural lands are a readily available means of reducing greenhouse gas emissions. The
United States Environmental Protection Agency (EPA) estimates that agricultural and forestry
lands can sequester 20 percent of all annual greenhouse gas emissions in the United States. Itis
estimated thal carbon sequestration on agricultural lands currently offset approximately 1 percent
of all LLS. greenhouse gas emissions.

This presents an opportunity for agricultural producers 1o benefit economically, but the benefits
to agricullure hinge upon the legislative details to be resolved surrounding a cap-and-trade
system, mitigation requirements, and the functioning of relative credit markets, Given these
opportunities, ASA wants to ensure that any agricultural offset program is crafted in a manner
that will maximize agriculture’s participation and achieve the greatest greenhouse gas reductions,
Principles to consider that would help maximize agricultural participation include:

No Cap an Use of Domestic Offset Allowances

We believe it is unwise and market-distorting to cap domestic offset allowances that a covered
enlity can use lo meet its yearly obligation. Our goal should be to remove as much greenhouse
gas from the atmosphere as possible. A cap could prevent legitimate carbon sequestration and
emission reduction projects from occurring. Al a minimum, the cap on domestic offsets should
sel at a level to ensure all domestic offset projects on agricultural lands qualify. In addition, to
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ensure that both agriculture and forestry have a role to play in providing domestic offsets,
separate caps for agriculture and forestry projects should be established,

Establishing Carbon Sequestration Rates

Tt is seientifically proven that agriculiural soils sequester carbon. Accurate technologies are
available to measure soil carbon content, but they are costly and time consuming. Strides are
being made every day to refine measurement and verification of soil carbon sequestration to
make it less cumbersome and costly. USDA continues to develop carbon modeling tools such as
the Carbon Management Evaluation Tool - Voluntary Reporting (COMET-VR) that are designed
to determine changes in soil carbon sequestration. While further refinements must be made, we
believe a properly constructed science-based model that includes statistically relevant random
field assessments will help maximize agriculiure’s carbon sequestration potential. 'We believe
Congress should expand the role of USDA in developing an effective modeling program to
measure carbon sequestration on farms.

Designating USDA rto Administer Agricnlieral Climate Change Frograms

We believe the United States Department of Agriculture (USDA) has both the institutional
resources as well as the technical expertise necessary to effectively administer any offset
allowance program. Through the Natural Resources Conservation Service and the Farm Service
Agency, USDA has a track record of working with farmers as well as studying and modeling
carbon sequestration on agricultural lands.

Recognizing Early Actors

Agriculture is always evolving. As technologies improve, farmers are converting to altemative
tillage practices such as no-till or ridge-till. They are reducing fertilizer rates. Producers that
have taken these steps should not be disadvantaged by being excluded. We believe carly
adopters in agriculture should be eligible for participation in the cap and trade market.

Stackable Credits

Many of the practices underiaken to reduce greenhouse gas ernissions will provide additional
public benefits, such as clean water, wildlife habitat, and reduced soil erosion. We urge you to
ensure that projects participating in a greenhouse gas offset market are not excluded from also
participating in other markets for environmental services that currently exist or may arise in the
future. Allowing producers to “stack™ eredits will maximize the economic viability of carbon
sequestration and emission reduction projects ensuring that more are undertaken and synergies
with other environmental priorities are developed.

Conclusion
Again, ASA thanks the subcommittee for holding this hearing to examine the role that

agriculture can play in addressing climate change and we appreciate the opportunity to offer this
statement for the record.
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Chairman Stabenow:

The Business Council for Sustainable Energy appreciates the opporiunity 1o submit the following
testimony for the Subcommities hearing on Crealing Jobs wilh Climate Solutions: How Agriculture and
Foresiry Can Help Lower Costs in a Low Carbon Economy.

The Business Council for Sustainable Energy is a broad-based coalilion that represents companias and
trade associations in the energy efficiency, renewable energy and natural gas industries. Members
include power developers, equipmeant manufacturers, independent generators, retailers, green power
marketers, and gas and eleciric ulfiities, as well as several ol the primary trade associations in the
rengwable energy, energy efficiency and natural gas industries.

The Council and ils members have been working consislenlly with state, federal and infemational
policymakers on markel-based measures o reduce greenhouse gas emissions since its inception in the
oarly 1990s. The coalition supports the establishment of market-based programs for clean

energy technology innovation and deployment, economic efficiency and enhanced energy security.

The Business Council supporis the inclusion of & robust offset program in federal climate legisiation,
including 52191, the Lisberman-Warmer Climate Security Act, cumently pending in the Senate, A robust
offsel program provides incentives for deployment of greenhouse gas emission reduction projects and
activities cuiside capped seclors, including projects in the agriculture and forestry sectors of the
BConomy.

A robust offset program would expand the reach of the program and minimize overall compliance costs
far the sconomy &5 a whola. In ils recent analysis of 5.2181, the Emvironmental Protection Agency
supporied this conclusion. For example, EPA's anslysis concluded thal if no international or domestic
offsets of any kind were allowed, allowance prices would increase by 92% compared to 5.2191 as
written. Allowing the unlimiled use of domestic offsets alone can reduce the prices of allowances by 26%
comperad to 5.2191 as written, and allowing the unlimied uso of domestic offsel allowances and
international credits can reduce allowance prices by 71% compared to 52191 as wrilten.
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Considering the value of the cost containment banefits of offsets, the Councl recommends designing &
program that promofes broad use of offset allowances o achieve compliance under a federal climate
changa program.

A Robust Offsef Program can Help the LL5. Mare Quickly and Cost-Effectively Reduce
Groenhouse Gas Emissions

The abiity for entilies to generate and purchase offset allowances is an essential feature of a market-
based approach to reducing greenhouse gas (GHG) emissions. Under a compliance affsel program,
covered entilies are permitied to help meet their obligation 1o reduce GHG emissions by purchasing offset
allowances generated from projects or activities that fall cutside ihe scope of an emissions cap, This
fiexdhility provides covered entities with the abllity to achieve needed emission reductions at the lowes!
cost. While the Council encourages covered entities to underake’intarmal emission reduction activities
such as deploying renewable enengy and energy efficiency to the greatest exlent possible, our membsers
recognize offsel purchases as an important complementary tood to help coverad antities manage
compiiance costs, widen the scope of enviranmantal benefits and lower economic costs for enangy
CONBUMETS,

By creating the marke! eppodunity lo generale offset allowances and by providing covered entities with
the: ability to purchase offsets, the U.S. can more quickly and cost-effectively reduce GHG emissions
across a broad spectrum of the econamy. In addition, an offset program promotes the deployment of
valuable existing clean technologies that reduce emissions, and faciiates addtional and positive
environmental, social, and economic benefits.

As with other aspects of market-based initiatives to address climale change, the details and struciure of a
federal compliance offset program will play a critical role in determining successful implementation, as
well as achieving desired GHG emission reductions. The Councll befieves thal ensuring the
envirgnmiental inbegrity of offset allowances is essential in order 1o meel desired emission reduction
levels. Real and addifional offsels must be the standard for program integrity. Independent, third-party
maniloring and verificalion requirements are also necessary o ensure that GHG emission reductions are

didivered.
Council Recommendations for Design of an Offset Program

Leveraging the experience of our members in rengwable and low-carbon energy generation, chean enangy
fechnology, and project developrent, the Council has suggesied a number of modifications to the
following provisions that pertain to offsel allowances under 5.2181. We offer them here, before the
Senate Subcommittes on Rural Revitalization, Consarvation, Forestry and Credil, as you contemplate the
mpact of the legislative provisions on the agriculture and forestry commumity.

Of note, as a diverse business coalition, nat all Council members endorse or take positions on the set of
proposals listed below,

1. Approved, verifiable offset allowance purchases made prior to enactment of 5.2181 should be
aligible for early action credit

5.2181 should be amended 1o allow covered enlities thal have purchased approved, verifiable offset
aflowances lo be eBgible for early action credit under Title |1, section 3202, which pertains to he
aliocation and destribution of allowances,

Rewarding the efforts of coverad entilies that purchasa offset allowances prior to implementation of a
mandatory federal program sends clear market signals to facilitate development of projects that reduce
GHG emissions. It also provides an incentive for covered entities o reduce emissions as soon as
jpossibla, aven before implementation of 8 mandatory program.
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To recognize early action, Section 3202 contains provisions to allocate allowances 1o covered entities
which have made voluntary reductions in GHG emissions under astablished voluntary programs outlined
in the legisiation, The Council supports this early action allowance allocation, or early action credit;
howaver, we believe this section needs to be axpanded. Spocifically, the Council believes that, in
addition to allocating allowances to enlities thal have made voluntary reductions enlity-wide, Section 3202
should be amended to state thal coverad entifies which have purchased and refined offset allowances
under & voluntary offsel program deemed eligible by the Administrator should also be elgible for earky
action credit.

To provide cerainty about which offsat allowances may qualify for early action credit, lhe Council balieves
Section 3202 should be further amended to direct the Administrator to consider offsel allowances
purchased and credibly retired under existing voluntary offset programs oulfined in Section 2408(b)1).

2. Approved offset projects should be eligible to ganerate offset allowances for a guaranteed
crediting period

Approved projects should be given the flexdbility to generale offset allowancas for either a defined 10-year
period on the basis of a fixed, ax-ante baseline and initial addifionality assessmaent, or for a 7-year
crediling period with the option to apply for renewal. In the case of forestry offset allowances, projocts
should be credited for, al minimum, a 30-year period. Approved projects should accrue offset allowances
on an annyal basis, This accrual showld occur at the end of each year thal a project undergoes
sucoessful, independent verification of its performance,

The Clean Development Mechanism (CDM) under the Kyolo Protocol maintains a workable approach in
which offset projects are allowed 1o generate credits for a mult-year, ye! limited period of time. Similar
crediting approaches have been adopled under the Regional Greenhouse Gas Initiative and the
California Climate Action Regisiry. Based on these existing appeoaches in reguiatory and voluntary affsed
programs, the Council believes thal Section 2405, which pertaing to affsel veriication and issusnce of
allowances, should be amended to clarify thal approved offsel projects be allowed to generate offset
allowances on the basis of a multi-year crediling period. The Council recommands that project sponsors
be aliowed lo choose either a one-tima 10-year craditing period, or fo choose a T-year crediting period,
after which they may re-apply to the Administrator for crediting. In the case of forestry offsets, projects
should be credited for, at minimuwm, a 30-year period.

A 10-year crediting period is critical to some projects to enhance project revenue and enable project
developars to secure valuahle dabt financing for projects, while a T-year, renewabla crediting period may
be more workable for other types of projects. In the case of forestry, a longer crediling peried reflecis ihe
nalure of these projects as requiring an extended invesiment of time in order to generate long-lasting
emission reduction benefits.

3. Review and approval of an offset project’s additionality and emissions baseline should only
occur ance per crediting period

Seclion 2405 should be amended to clarify that, while an offsel project should be monitored annually over
the course of a crediting period by an independent, third-party verifier to ensure that the project mests
required standards of performance, the assessment of additionality and determination of an emissions
baseline should enly occur once per crediting period, The assessmant of additionality and determination
of an emissions basefine should occur at the time a project ks assessad for approval.

To mest GHG emission reduction requirements, offset allowances must be generaled by projects oulside
of the cap that adhere to rigorous standards that ensure that the emission reductions achieved are real,
independently verified, permanent, enforceable, transparent, and additional, The terms “addftional” and
“additionality,” as defined in saction 4{1) of the Bill, relale to the extent to which reductions in GHG
emissions, or increases in sequestration, are not legally required and are incremental to business-as-
usual practices.
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The Council supporis the need to periodically review and update approved offsel project types, and the
mathodologies for determining the project basaline and method of calculating emissions reductions. This
is important to ensure thal offsel alfowances continue to be generated from activities thal would not have
happenéd under a business-as-usual scenario. There are B variety of factors that can be used to
dedermine the additionality of offsets, such as performance standards and “tesis” set forth in the Worid
Resources Institule’s Greenhouse Gas Protocol for Project Accounting and the United Mations
Framework Comvention on Climate Change’s Tool for the Demonstration and Assessment of Additionality
(Version 03). As per the currend language of 5.2181, the Council supports implementation of pra-
approved standards (performance andlor project-based, as appropriate) for projects and activities that
promate certainty for offset project developers, as well as administrative efficiency and transparency
within the regulatory systam.

To foster devetopment of offsel projects, investors mus! have the confidence thal approved projects will
be eligible to generate offset allowances for & multi-pear period arfd thal an additionality delesmination
made al the time of approval remain vaiid foc that perigd, There will be & significant delerrent 1o
invesiment in, and the developmeni of offset projecis, If, in the course of annual emission redwetion
wverifications, a project may also be subject to being invalidated as the resull of 2 baseline re-assessmeant.
Project developers and covered entilies will be daterred from investing in projects that annuslly ren the
risk of being disqualified for offsel allowance generation, since these many of these projects rely partially
upon the revenue from the sale of offsel allowances over time 1o be financially atiractive.

The rationale behind the approach of assessing additionality once in the course of a fixed crediting period
is that owver the course of an offset program, as profects are developed and new practices emerge aver
fime, the additionality of certain project types or aclivilies may change. For example, govermments may
enacl new laws requiring praclices that wera not previously required. And as technology emerges and
business-as-usual practices evolve, project types that were once qualified fo be additional may no lenger
be additional. This is a sign of progress within an offset program, and il Is balanced by the fact that offset
projects ana bound by a limited crediting period. This approach ensures that approved offset projects can
penelil from the conlidence that offsel allowance generation is possible over a guaranieed time period,
and ensures thal the emdronmental infegrity of the program is presenved, as well.

The Council bebeves that the current language in Section 2405, which pertains to offset vedification and
the Issuance of allowances, should be amended to clarnify that, while offset projects should be monitored
annualty by an independent, third-party verifier to ensure delivery of real emission reductions, the
assassment of additionatity and delermination of an emissions baselfine will only ocour once per crediting
period. Such additionalily and basaling delermination should take place at the time an offsel project is
reviewed for approval,

4, Covered facilities should be eligible to generate offset allowances from the implementation of
projects or activities that reduce emissions from uncovered sources

Saction 2403 of 5.2181 should ba amended o specify thal projects or activities implemented o reduce
GHG emissions from uncovered Sources wilhin a covered antity be eligible for offset allowance
generation.

Section 2403 oullines various project types efigible to generate offsed allowances. While the Council
supposts this provision, additional clarification is required to ensure that eligible project types that reduce
emissions from any uncovered sources within a covered facility — sources that are not incleded as part of
a covered facdity's emissions invenlory — are eligible to generate offset allowances, Withoul the abiity for
covered entities 1o generate offset aliowances from these uncovered sources, these emissions — such as
fugitive emissions from natural gas pipefines — will go unmitigated. In addition, by allowing covered
enliies to generate affset allowances from uncovered sources, the market will benafit from the learning
EXperience associated with such project and technalogy implementation, and may help to make it mone
feasible to include such sources of emissions in coverad facilities” emisssons inventories at a later data.
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5. Verified, high-guality international offset allowances should be eligible for recognition within
an offset program, regardless of the location they are generated

5.2191 should be amended to allow covered entities to use international offset allowances or credits,
such as those recognized undar the COM of the Kyato Protocol, toward thedr GHG emission reduction
compliance requirement.

The Councd commends the authors of 5. 2191 for alfowing covered enfilies to use “mfemational emission
allowances” from a foreign greenhouse gas emissions trading market that has been certified by the
Administrator, Council members believe thal a federal market-based approach lo addressing climate
change should be Enked fo other domestic and infemational market-based programs thal incorporate an
offsel program, provided they are deemed to be of high-quality and envirenmental infegrity. i
climate change s a global chalenge and emission reduction activities that occur within and outside LS.
boundaries generate equally valuable environmental benefits,  ~

As curnently drafted, 5.2191 under Section 2502 (b} 1) requires that international offset allowances be
“issued by a foreign country pursuant to a governmental program thal imposes mandatory absolute
tonnage limits on greenhouse gas emissions”. As drafled, this provision would exclude the use of
Certified Emission Reduction (CER) credits issued under the COM. CERs are ganaraled in developing
countries thal do not have mandatory lonnage caps on GHG emissions. CER credils ara eniversally
recognized as high-quality offsat cradits that represent real, addilional, verifiable and permanent emission
reductions and which also help to promote suslainable economic and anvironmental devalogmaent in
countries throughout the world. '

Having access to CER credits generated under COM will play a significant role in reducing compliance
cosis for covered entities, which will help contain costs for the LS. economy as a whole, While allowing
the use of CERs for compliance purposes should not be constreed as a substitute for angaging
developing countries in emission reduction commitments, such effort will continwe to build the market for
emission reductions threughout the world, and will serve as a bridge (o engaging developing countries in
making futune reduction commitments. In addition, many projects deveioped under the COM employ
technologies and equipment manufaciured in the LS. The CDM marke! serves as a valuable
intermational business market for U.S. companies, while at the same time facilitating transfer and
daployment of clean technologies around the world,

6. The flaxibility for covered entities to use offset allowances to meet compliance obligations
should be maximized

Offsel alluwances play a valuable role in containing costs of a GHG e, ssion reduction program, To
ensune maximum Rexdbility inthe design of the program and facililale cost-containment, Section 2402 and
Section 2501 should be revised to allow covered eniities to utilize offseis domestically andior
inlemationally, to the exdent and proportion they deem most suitabla.

A robust offset program provides incentives for deployment of GHG emission reduchon projects and
activities outside capped soclors, expanding the reach of the program and minimizing overall complance
costs for the economy as a whole. Recent analyses, including from the Environmental Protection Agency
{EPA), support this conclusion. For example, EPA's analysis concliuded that if no inlemational or
domestic offsets of any kind were allowed, allowanca prices would increase by 92% compared to 52191
as wrillen, Allowing the unlimiled use of domestic offsels alone can reduce the prices of allowances by
26% comparad to S.2191 as writlen, and allowing the unlimited use of domestic offset alowances and
mtemational credits can reduce allowance prices by 71% compared o 5.2191 as writhen.

Considering the value of the cost containment benefits of offsets, the Council recommends designing a
program that promaobes broad use of offset alowances to achieve compliance under a federal cimate
change program, 5.2191 currently allows covered entities to meet wp to 15% of their compiiance
obligation with domestc offse! allowances (Section 2402), and up o another 15% with infernational
emision allowances (Section 2501), While our members have diffening views on the overall percenlage
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of offsed allowances that coversd entities should be allowed to use, Council members believe that
covered entities showid have the fexibility 1o decide how 1o design thair offset portfolio, whatever
percantage Congress ulimately allows. In other words, capped entifies should have the flexibility to
chopse whelher, and in what proportion, offsel allowances are purchased lrom domeslic andfor
infernational sources, provided such offset allowances meet high-guality standards established by the
Administrater. The Councll also belioves inlernational offsets should include both international emission
allowances and project-based credits such CERs. Compliance costs will be contained Lo the greatest
extant possible If covered entities are provided with maximaem Bexibility to choose how 1o design heir
porticiio of offset allowances.

Independent of federal action on 5.2191, Congress should promote market certainty by
immediately authorizing the developmaent of the rules, oversight, and accounting mechanisms of a
federal compliance GHG offset program.

52191 effectively sets forth 2 framework whereby the Administrator and USDA will promulgate rules and
procedures establishing & compliance carbon offset program upon enactment of the legisiation. While the
Council recognizes that development of such a program will lake ime, the LS. economy would benefit
greatly If this work could proceed as soon a3 possible — even independently ol the passage of climate
change legisiation,

Since offsal projects can take years lo design and develop, covered entities and consumers will bemefif if
the federal gowernment can begin establishing the rules, oversight and accounting mechanisms of an
offset program. The federal govemnment can leam and build upon significant work accomplished to date
inemationally under the COM; under the federal EPA Climale Leaders Program; from regional programs
such as the Regional Greenhouse Gas Initiative and the Western Climate Initiative; and from state
programs such as the California Climate Action Regisiry.

Regulatory unceriainty is one of the largest cbstacles to new investments in low-carbon and clean energy
technalogy projects. Companies want to develop new offset projects, but are deterred by uncertainty with
respect to the types of projects and methodologies that will be recognized under & future federal
compliance pregram.  Companies that expect to be regulaled under a fulure dimate change program
want to bagin lo support offsel project development by purchasing offset allowances, but want the
asgsurance that thedr purchases made today will be recognized in some manner urder a future federal
program.

Develaping the fules, ascounting and oversight mechanisms of an offsel program thal could be
incorporated inlo a lederal climate change regime is nol contingent upon passing cap-and-trade
legisiation such as 52191, The U5, could get a significant head-star on reducing GHG emissions from
seciors oulside of a fulure cap by initiating a process to formally begin designing the sireciure and rules
of an offsat program. The Councll would be pleased to leverage the vast experiance of ils members on
offset issues and work with members of Congress to furthar develop this concapl.

For move information about the Councll, please visit: www.bese.ony
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Introduction

Carbon ( C ) eycling in agroccosystems has a significant impact at the global scale
because agriculiure occupies approximately 11%6 of the carth’s land surface, Itis
estimated that up 1o 8% of U.S. emissions could be offset by increasing the amount of C
sequesiered in agricultural cropland soils. The value of perennial agriculture systems,
such as orchards, are often overlooked with regard to their value in maintaining carbon
pools. Many orchard management practices, such as maintenance of a year round
orchard floor cover crop, use of poultry litter as a fertilizer source, ¢te, can enhance soil
carbon storage potential,

Plants remove carbon (as CO;) from the atmosphere through the process of
photosynthesis and store it in plant tissue. Unfil this carbon is eyeled back into the
atmosphere, it resides in one of 2 number of “carbon pools.” These pools include (a)
above ground biomass (e.g., vegetation) in forests, soils, farmland, and other terrestrial
environmenis, (b) below ground biomass (e.g., roots, micro-organisms), and (c) biomass-
based products (e.g., wood products) both while in use and when stored in a landfill,
Carbon can remain in some of these pools for long peniods of time, sometimes for
centuries. An increase in the stock of sequestered carbon stored in these pools represents
a net removal of carbon from the atmosphere.

After the first few decades of cultivation, soils reach a “new” steady state with respect to
C. Thus, efforts should be focused not only on maintaining soil C stores, bul primarily
on building up soil C stores. By their very nature, orchard systems offer an important
opportunity to increase these stores. A direct relationship exists between the
concentration of soil C and the annual addition of C to the soil,

Well managed commercial pecan orchards maintained in a healthy state can result in an
increase in organic C in the form of large amounts of biomass. Considerable amounts of
C are introduced into orchard soils on an annual basis as a result of annual leaf fall,
shucks, branches, and the retum of mowed sod and in many cases, clover to the orchard
soil,

Carbon Held Within the Pecan Tree

Based on results generated from a study in New Mexico, the following amount of C ean
be found partitioned throughout a mature (15 year old) pecan tree:

All figures are expressed as kg Cltree/vear
Trunk Branches Leaves Husks Pecans Ronts Total
17 111 64 10 28 24 254

As much as 49% of the fixed C remains in the tree following pecan harvest/consumption
and decomposition of leaves, shucks, sticks, etc.:
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From these figures we can estimate that pecan trees are capable of fixing approximately
125 kg C per tree per year
(254 kg C X .49 % = 125 kg Cltree/year)

The estimated number of pecan trees in Georgia are estimated at ~15 trees/acre X
137,901 acres=2,068,515 trees. Based on this estimate, 125 Kg Cltree/year X 2,068,515
trees = 258,564,375 kg C/ year (or 1875 kg Clacre/year) removed from the atmosphere
by the pecan tree itself.

Pecan Orchard Management and Effects on Orchard Soil Carbon

Pecan orchard floor management as currently practiced is conducive to development of
high levels of soil organic matter. As a result orchard soils retain relatively large
amounts of carbon, serving as a significant carbon pool. Tilling or harrowing the soil
leads to loss of soil carbon. Most orchards are not tilled or harrowed except o rejuvenate
neglected orchards and to repair washed or croded areas, Pecan orchards are maintained
with a 12 foot herbicide strip running the length of the pecan tree row. These herbicide
strips are not tilled, but the vegetation around the trees is killed to prevent competition
from weeds. The herbicide strips normally comprise about 30% of the total orchard
acreage. The remaining 70% of the orchard floor is maintained with a grass cover, most
commonly Bermuda grass in the southeast. The grass floor covering prevents soil
erosion and creates an ideal surface on which to manage the orchard, In addition, as the
grass is mowed, it retums organic matter 1o the soil. The leaves and shucks from the
trees also fall to the orchard floor annually where they remain, further building organic
matter and recyeling nutrients. We currently advocate the planting of elover between the
tree rows a5 a winter cover crop, which further increases organic matter (and soil C
stocks) and provides soil nitrogen for the trees. Poultry litter, an organic fertilizer, can be
used in orchards to provide nutrients o the trees. Poultry litter is also high in organic
matter. As a result, orchard soils potentially hold significant amounts of soil carbon,

Preliminary results indicate that pecan orchard soils store carbon in amounts comparable
to that of natural hardwood forests that have been left undisturbed for decades. Soil
carhon can be estimated using two methods; (1) Total soil carbon; (2) organic matter. As
a general rule, total soil carbon can be estimated as about ¥ the soil organic matter
(SOM]).

The following results were obtained from preliminary samples taken from a farm in
Crisp County, Geargia in December 2007:

Total Soil Carbon S0OM
Mature Pecan Orchard 4° depth 2.36% 3.96%
Mature Pecan Orchard 8" depth 0.94% 1.74%
3-Year old pecan orchard with clover 4 depth 1.35% 2.32%

3-Year old pecan orchard with clover 8" depth 1.32% 2.90M%
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3-Year old pecan orchard without clover 4" depth  0.71% 1.34%
3-Year old pecan orchard without elover 8" depth  0.84% 1.66%
Conventionally tilled row crop field 4" depth 0.41% 0.78%
Conventionally tilled row crop field 8" depth 0.29% (.60%
Mature Hardwood Forest 4" depth 1.96% 31.28%
Mature hardwood Forest 8 depth 1.62% 2.68%

Additional results from the University of Georgia Soil and Plant Analysis Laboratory
based on 26 submitted samples suggest an average of 4.64% for pecan orchard soil
organic matter. From this figure, orchard soil C can be estimated to be approximately
2.32%. These preliminary results would indicate that pecan orchard soils store
considerably more carbon than do conventionally tilled row crop fields and that the
planting of clover in the orchard can greatly increase soil C stores.

Practices such as chemical mowing, the use of pre-emergence herbicides for
maintenance of herbicide strips, and effective orchard scouting for insect pests can help
reduce the number of trips across the orchard with tractors, mowers, and sprayers. By
reducing the fossil-fueled power activity in the orchard, the carbon footprint of pecan
production could be further reduced.

A study was instigated at the UGA Tifton Campus in Winter 2007/20:08 to evaluate the
effects of crimson clover and poultry litter on pecan orchard soil carbon and soil organic
matter. A Life Cyele Analysis is 10 be conducted as part of this study to examine the
carbon footprint of pecan production under each of these fertilizer/orchard floor
management regimes as compared to use of synthetie fertilizer. This analysis will also
take into account the inputs required in pecan production. We can also incorporate the
effect of reductions in the number of trips made across the orchard via the above
mentioned practices on the carbon footprint of pecan production. A formal survey of soil
arganic matter and soil carbon in Georgia pecan orchards is also planned for 2008. First
year data from these studies will be available later in the year,
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Thank you for the opportunity to provide this written testimony as part of your subcommities
hearing: Crearing Jobs with Climare Solutions: How agriculture and forestry can help lower
cosis in a law-carban economy. The dairy industry can play an important role in the coming
climate market by providing reliable, permanent and immediate greenhouse gas (GHG)
reductions through methane capture from manure and other best management practices. These
reductions will serve as an important cost containment mechanism for the economy as a whale
while creating an important market for conservation within the livestock and agriculture
industries,

Consider this example from one of our Michigan producers. Velmar Green runs Green Meadow
Farms in Elsie, Michigan. He has 3,000 cows and in addition to selling energy he is looking into
selling his carbon credits as well. The water that is left over is rensed for irrigation or cleaning
the barn. The left over fiber is used either for composting or fertilizer for the 7,000 acres he
farms. Velmar started his digester this winter with the help of a 52 million grant from the Public
Service Commission, 51 million from a pariner who specialized in the generator technology and
with 31 million of his own money.

The point being that while anaerobic digesters can provide multiple environmental and energy
production benefits, this is not a cheap technology. Mr. Green stated that a substantial part of the
power generalion cost lies in connecting power lines to the power company. Currently, Velmar
is getting about 10 cenis per kilowatt hour for his energy thanks in part to his paniner with the
generator that negotiated with the electric company. Keep in mind, this price does nol recognize
or reward the fact that this power is a low carbon source of emissions,

Without a market to reward the value of these projects they will remain small, niche projects -
only available in states that subsidize the technology or require power companies to accept the
power. Contrast this scenario with a vibrant GHG market that simultaneously is sending a
market signal 1o the power company to seek oul and utilize lower carbon forms of power
generation, while also sending a market signal to dairy and other livestock producers that there is
a premium value on the power they can produce - and a long-term market reward for such
power. Only then will there be the nght incentives for the private market to move toward
building the needed infrastructure to support biogas use on a massive scale. Unitil the market
signal is sent, power companies will remain reluctant, if not in outright opposition to promising
power sources like these because the environmental value of the biogas is not recognized by the
market or their competitors.

We commend vour subcommittee for investigating the role that the livestock and agriculture
sectors can play in reducing the cost of complying with required GHG reductions by the larger
economy. It is in all our interest to make sure that we are able to keep costs down so as to avoid
damaging our economy as we transition into a climate market, Our industry can provide great
assistance as environmental service providers and we ask that you keep in mind some of these
opportunities as you set policy on this issue.
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i Falu thane Capured from Manure

Greenhouse gas reduction experts have definitively established that the animal agriculture sector
can gencrate some of the “cleanest” and most verifiable greenhouse gas emission reduction
credits. In terms of measurement, permanence and additionality through the capture of methane
emitted from stored manure, these emission reductions provide a concrete and sound path o
climate change mitigation efforts. While the volume of methane emissions are far less than the
most prevalent greenhouse gas, CO;, which accounts for 75% of the global total, the potency of
methane in terms of global warming potential is far higher. Specifically, methane is 21 times
more potent than CO; — so for every 1 ton of methane avoided, it 15 as if 21 tons of CO; were
avoided as an emission to the atmosphere,

To provide some context for the potential of the livestock industry’s ability to mitigate
reductions, consider the following quote from the June 14, 2007 Wall Street Jowrnal: “The
methane produced by the manure of a typical 1,330-pound cow translates into about five tons of
COy per year. That is about the same amount generated annually by a typical U.S. car, one
getting 20 miles per gallon and traveling 12,000 miles per year. Without a market that rewards
livestock producers for capturing and reducing methane emissions, it would remain too costly to
implement on an industry-wide basis. However, a climate market that allows these creates value
for making these reductions could offer the opportunity o bring lower-cost permanent reductions
of this potent greenhouse gas — a process which will also have other environmental dividends for
air and water quality.

Additionzlly, the use of anaerobic digesters to capture methane from manure, can not only avoid
a methane emission that would otherwise oocur as the standard industry practice, but it also
creates a new low-carbon energy source — biogas, which ean be substituied for natural gas in
generating electricity or crealing power to fuel a bio-fuel plant, for example.

Greenhouse gas emission reductions through methane caplure requires only that the methane be
flared in order to permanently convert methane to the much less potent OOy The use of methane
as a biogas can bring even greater credits and cost mitigation opportunities to the climate market.

For all these reasons, methane and eapture from manure should be considered a highly valuable
early offset reduction opportunity and every effort should be made to facilitate the growth of the
caplure market for these gases as a new energy commaodity for livestock operations,

Furthermore, it is worth noting that the scientific community recognizes that nitrous oxide
emissions also take place from anaerobically digested manure, and that as a result the potential
also exists for the capture and destruction of this potent greenhouse gas. While further research
is going to be needed 1o quantify the specific amounts of nitrous oxide generated and captured by
anaerchic digestion, il is 2 potent greenhouse gas 300 times more potent than C0; and therefore
such research cfforts and subsequent valuation in the credit markets should be supported by any
climate change legislation that Congress adopts.



The simple substitution of animal manure for commercial fertilizer as a nutricnt source for crop
production saves energy and results in a net reduction in greenhouse gas emissions in the form of
reduced enargy consumption and CO2 emissions from fenilizer manufacture and transport, and
in the form of reduced nitrous oxide emissions from manure relative to those from commercial
fertilizer. The proper use of animal manure for crop production is one of the onginal and most
critical forms of recyeling, serving a fundamental role in our food production systems ever since
we have included livestock and livestock products in our diets. This represents a practical and
straightforward method to offset greenhouse gas emissions and should be recognized
accordingly. This legislation should maximize the opportunities to capture the fullest
grecnhouse gas reduction benefits possible from this practice.

& the Signiffcant Povential for a sl 2% el

Another impertant way in which the livestock industry is unique from agriculiure s a whole is in
the vast amount of pasture land that is owned and leased by livestock operators. The USDA
notes that applying proper grazing management practices can actually increase the amount of soil
carbon stored in soils over lands left idle — since more growth of grasses on the land equates o
more carbon stored in the soil.

Furthermore, il pasturelands are seeded with deep-rooted perennial grasses for use as cattle
forage - such as switchgrass, compass plant and big blue stem, the amount of soil carbon stored
in the ground can range from 1.5 1o 5 tons of additional carbon per acre according to USDA's
Agriculture Research Service. Keeping in mind that the average rate of soil sequestration for the
conservation practice of no-till planting is .5 metric tons of carbon per acre per year you can see
how valuable pastureland carbon sequestration can be, These carbon gains are made because
grasses like (those mentioned can have root systems of up to § fieet deep into the soil. Again, this
livestock type of soil carbon sequestration may generate less concern aboul permanence since the
grasses planted can be grazed and will continue to grow back annually with no need for tilling
practices that would otherwise release some of the stored carbon. Also, USDA notes that carbon
stored in this manner may be fixed more permanently since it is stored deeper in the soil and
therefore, less likely to be retumed 1o the atmosphere.

Ensure that Livestock it Wi

We appreciate the stated intent by many lawmakers in the House and Senate that climate
legislation should offer livestock agriculture promising opportunitics to contribute to the solution
of climate mitigation markets as voluntary offset providers. It is critical that these market
apportunities remain just that — opportunitics or incentives to help obtain from us the significant
contributions we can make to greenhouse gas offsets.

It is our understanding that livestock operations and farms are not covered by the Lichberman-
Wamer bill's definition of a covered facility. Specifically, we refer to the section relating to an
entity producing for sale or distribution of more than 10,000 carbon dioxide equivalents of
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chemicals in a year, We hope our understanding is correct that neither this provision nor any
other portion of the covered facility definition applics to us,

We appreciate vour foresight in understanding that the important contributions our industry can
make will only come into being if our livestock producers are able to use the reward of a new
market opportunity to provide the proper incentives for this work 10 occur.

As Duke University’s Nichelas School for Environmental Solutions points out in their
comprehensive field guide to measuring and monitoring GHG reductions from agriculture and
forestry, additionality should be viewed in proportion to the industry standards of a given time,
not the individual practices of early actors — who are often punished for doing the right thing. As
such, the use of anacrobic digesters and the capture of methane from manure are clearly not the
industry standard — and therefore, in considering how credits are to be determined, these
practices should be considered to be additional - on the industry level. Also, it is important to
note that while additionality questions regarding soil carbon refier to how much carbon has
already been put in the soil - and the amount of credit which should be conferred for a new
offset credit, methane emissions are different. Tn the case of methane captured from manure, the
emissions that are captured and transformed from methane to COq are from an ongoing source of
emissions. Therefore, if an anaerobic digester exists, it makes sense that no credits would be
awarded for the previous methane emissions avoided, but it is also completely justifiable 1o
recognize the emissions reductions that will be made after the GHG cap is put in place.
Otherwise, you create a disincentive for the use of existing anacrobic digesters and the result
could be an increase in methane emissions.

Again, we thank you for the opportunity to submil this testimony as part of your hearing today.
We look forward to working with you to expand the opportunities for agriculture offsets within
mandatery climate legislation and make sure that the best outcome is reached for the climate, for
the economy and for our industry.
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‘We have reached a critical point. Climate change is ac-
cepted by the scientific community 2s a real and pres-
ent threat to our livelihood, one at least partly atirib-
uteble bo an increase in atmospheric greenhouse gases
cansed by human activity. To reverse this threat will
require many arrows in the quiver. Foremost, a large-
scale reduction of greenhouse gas emissions will be re-
quired across its many sources in our diverse economy.
But these emission reduction efforts can also be bol-
stered by increasing the amount of carbon dioxide re-
moved from the atmosphere and sequestered in terres-
trial ecosystemns. Therein lies the opportunity for the
owners and managers of farmlands and forests 1o par-
ticipate in the solution. Farmers can remove carbon di-
oxide from the atmosphere and sequester it as soil car-
bon by changing tillage practices; they can also modify
agricultural practices to reduce greenhouse gases such
as methane emitted in livestock and rlce production,
andg nitrous oxide In soil management. Afforestation,
ar the planting of trees on currently nonforested lands,
can transfer large volumes of carbon dicxide from the
atmosphere 0 carbon storage in biomass, soils, and
harvested products. Taken together, these activities can
havea substantially favorable impact on the greenhouse
gas balance. And if farmsers and forest landowners can
be compensated for their actions to reduce emissions
or sequester greenhouse gases, they can benefit eco-
nomically from these efforts,

Bringing farmers and foresters to the table shows
great promise for mitigating climate change but re-
quires a system that accurately measures and accoants
fior their greenhouse gas reductbons. Because agricul-

Foreword

ture and land use activities are numeroas and widely
dispersed across a varying landscape, & well-designed
system is necessary to bring order to the underlying
complexity. This book builds the framework of just such
a system by combining the insights of top sclentists and
economists in agricufture, land use, and forestry with
the practical background of developers experienced in
grecnhouse gas mitigation profects, to systematize an
approach that is scientifically grounded, has environ-
mental integrity, and is practical to apply.

Bringing science into practice lies at the very core
af the mission of the Nicholas Institute for Environ-
menial Policy Solutions at Duke University. We be-
lieve that good science is the foundation of good envi-
ronmental policy and practice. We also recognize thay
connecting science to practice often requires the type
of hard work evident in the pages of this volume. For
that we extend great thanks to all the technical experts
who contributed to this effort and in particular to Zach
Willey and Bill Chameldes for coordinating, synthesiz-
ing, and communicating their work, clearly and logi-
cally, We believe that the collective effort constitutes a
gobd standard for including agriculture and forest ac-
tivities in greenhouse gas offset programs.

This work would not have been possible withous
the financial suppory, enthusiasm, and vision of Peter
Micholas,

Timothy Profeta, Director

Brian Murray, Director for Economic Analysis

Nicole St. Clair, Associate [rector

Nicholas Institute for Environmental Policy Solutions

February 2007
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In 2003, a kind of economic nightmare scemed to be
emerging in the United States. Although the nation
Tead not created a mandatory cap-and-trade system far
greenhouwse gas (GHG) emissions, voluntary trading of
such emissions and afsets (efforts to remove carbon di-
axide from the stmosphere or prevent GHG emissions in
the first place) had already begun. Businesses and in-
dividuals secking to limit or neutralize their carbon
footprint, their impact on global warming, began to
purchase offsets from other businesses and individuals
whio had found ways 1o reduce their own emisions. Lo-
cal markets and exchanges. brokerages, registries, and
trading clibs sprouted up 1o meet the demand, How-
ever, the standards used 1o define the commodities
v be traded varied wildly. In contrast, trade of GHG
emissions and offeets among European Union nations
was proceeding in a relatively orderly fashion. That is
because participation in the Kyoto Protocol's cap-and-
trade program had required the EU to create a regu-
latory framework with consistent and credible defini-
tions of GHG offsets.

In the United States, a federal program regulating
GHG emissions does not exist. The result s a pece-
meal market for carbon offsets, in which the credibility
of the commodities for sale can vary substantially. In
the long run, this is an unenable sitcation for buyers
and sellers alike. For buyers, caovear emplor ("let the
buyer beware™) is the watchword. For sellers, the lack
of u system for verifying and validating offsets tends 10
depress the price they command.

Targeted changes in land uses and management
practices in both agricultuse and forestry can provide a
major source of GHG offscts. These benefits result from
using forests and solls to remove and store carbon al-
ready in the stmosphere and from reducing emissions
of GHGs in the first place. The agriculture and forestry
sectors have significant potential 1o help stabilize GHG
emissions in the United States, particularly over the
nexl several decades. For that to happen, however, such
terrestrinl GHG offsets must rest on transparent defi-
nitions and standards based on first-rate science. Such
standards would give buyers and sellers alike a basis for
establishing the value of the offsets and also provide a
model for regulations that will surely ensue at the state
and (eventually) federal level.

In early 2004, Environmental Defense contacted
two groups of independent scientists to help provide
these guidelines, The poal was to provide a gold s1an-
dard for ensuring quality and integrity—a step-by-
step guide to quantifying and verifying GHG offsets
based on changes in land use and management n ag-
riculture and forestry. Five highly regacded scientists
agreed 1o serve on an advisory and review committee
for the project. Dr. William H. Schlesinger, dean of the
Nicholas School of the Environment and Earth Sci-
ences at Duke University, chaired the committee, Dr.
Schlesinger and his colleagues provided the wisdoms
and advice needed to steer this daunting, multidisci-
plinary project through its many technical mazes.

A second group of scientists then applied its onique
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and varied experience to key aspects of creating terres-
trial GHG offsets. These scientists contributed papers
that answered the central question: how much will any
specific farm or forestry project reduce bevels of GHGS?
Dr. Gordon B Smith spearheaded the distitlation of
those papers into this guide, supported by the advisory
and review committes and other consulting scientists,
D Dennis O'Shea, and later Sandra Hackman and Dr.
Bill Chameides, then undertook two difficull tiers of
editing.

All these individuals working in tandem over the
past several vears have produced the document that
follows. We all are grateful to Peter Nichelas for his

gracious funding—and infinite patience—in support
of this work.

The extensive knowledge and guidance embod-
ied here will provide invaluable direction 1o farmers,
foresters, and other land managers, as well as consul-
tants, brokers, investors, and others interested in creat-
ing consistent, credible GHG offsets as a new tradable
commaodity in the United States. This guide will help
make tangible a new economic opportunity for rural
America. In addition, it will provide important guid-
ance to the policy community pursuing controls on
GHG emissions—in the United States and other parts
of the world.
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A new economy 18 coming—a Jow-carbon economy in
which greenhouse gas emission allowances and offsets
will be a commuosdity that is bought and sold on the open
market. Landowners and farmers, the people who work
the Jand, will have a competitive advantage in this new
economy because land, if property managed, can be made
1o store carbon, Industries that emit carbon dioxide will
pav landowners and farmers who store carbon to offset
inchastrial emissions.

Why a Low-Carbon Econamy?

The Jow-carbon economy will place a premium on tech-
nadogies that can produce energy with little or ne carbon
dioxide (CO,) emissions, as well as on activities that help
remeve carbon dioxide from the atmosphere. Why? The
answer is smple: global warming. While uncertainties
about climate remain, the basic facts of global warming
are now well established:

~The globe is warming. The warming is due in
large part to emissions into the atmosphere of
€O, and ather heat-trapping or greenhouse gases
{GHGs) that result from human activities.”

~Unless we slow the rate of these emissions, the
consequences could be dangerous, expensive, and
irneversible.

Ina communiqué issued in June 2005, 1 national acade-
mies of science (inchuding the ULS. National Academy
of Schences) held that “the scientific understanding of

Chapter 1

The Role of Landowners
and Farmers in the New
Low-Carbon Economy

climate change is now sufficiently clear to justify na-
tions taking promapt action . . . We arge all nations . . .
to take prompt action to reduce the causes of climate
change.”

The only way to curb human-induced climate change
is 1o reduce emissions of CO, and other GHGs. And
the anly way to accomplish that is to move 1o a kow-
carbon economy that values technologies that limig
GHG emissions and devalues technologies that pro-
duce GHG emissions.

Maomentum toward a low-carbon economy is build-
ing. Thirty-fve of the world's developed countries have
agreed o reduce their GHG emisskons 5 1o 8 percent
below 1990 levels through the Kyoto Pratecal * While
the U5, government has not jeined the Kyoto process,
many states and local governments have made Kyoto-
like commitments, California has committed to a cap
onits state-wide greenhowse gas emissions that will bead
to substantial cuts in emissions in the coming decades.
Four other southwestern states (Arizona, New Mexico,
Oregon, and Washington) have joaned California in
the Western Regional Climate Initiative with the goal
of setting a regional greenhouse gas emissions reduc-
tion goal. Nine northeastern states {Connecticut, Del-
aware, Maine, Massachusests, New Hampehire, New
Jersey, Mew York, Rhode Island, and Vermont) have
joined the Regional Greenhouse Gas Initiative (RGGE)
and agreed to cap CO, emissions from power plants.
Many other states have announced climate initiatives
and are considering statewide caps on GHG emissions.
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In the private sector, major ULS, businesses (including
Alcoa, BP America, DuPont, Caterpillar, and General
Electric) have formed the United States Climate Action
Parinership calling for mandatery caps on the nation's
greenhouse gas emissions.”

Although the United States has yet to adopr a man-
datory program to reduce GHG emissions, many peo-
ple believe it is only a matter of time before it does. In-
dicative of this is a resolution passed in 2005 "It is the
sense of the Senate that Congress should enact & com-
prehensive and effective national program of manda-
tory, market-based limits and incentives on emissions
of greenhouse gases (S.AMDT866),"

The Transition to a Low-Carbon Economy

History has shown that markets, rather than mandatory
controls, can be the most cost-effective way to cut pollut-
ant emissions, In a regulatory sy a market approach
often takes the form of a “cap-and-trade” mechanism.*
Such 4 mechanism caps total emissions from regulated
entities—which may include a specific sector, such as
power production in the case of RGGL or the entire soon-
omy, as In the case of Kyoto—at a specified bevel, usually
significantly below the current level. Regulators then as-
sign individual emitters allowances, or caps, such that
the total allowances equal the overall cap. Emitters have
some period of time to comply with their cap.

Emitters can comply in three ways, First, they can use
efficiency measures, technological advances, or lower ac-
tivity Jevels to reduce their emissions. Second, they can
purchase allkwances from other emitters who have re-
duced their emissions below their caps. Third, they can
purchase carbon offiets from individuals or entities,
which remove CO), from the atrosphere or prevent GHG
emissions.* This market approach allows emitters to find
the cheapest way to meet their individual caps, 25 emit-
ters that would incur relatively high costs can acquire al-
lowances and affrets from those that can generate them
at lower costs.

In this approach, OO, and other GHG emissions
become a commeodity that is bought and sold, and the
marketplace (rather than regulators) determines the
price of carhon allowances and offsets. These allow-
ances and offsets can be relatively cheap or costhy, de-

pending on supply and demand, Businesses and indi-
viduals also have an incentive to develop cost-effective
methods of reducing GHG emissions and creating car-
bon offsets, By allowing the marketplace to control the
price, the system guarantees that emitters will choose
the most inexpensive and effective methods for reduc-
ing or offsetting emissions,

In unregulated systems, corporations and individu-
als can voluntarily cap their GHG emissions, as some
companies have done. Citbes and other municipalities
have also adopted voluntary caps on the emissions aris-
ing from government activities. Voluntary caps usually
do not inchede trading, but emitters may still purchase
offsets when internal efforts to boost efficiency and
adopt new technology do not produce the desired re-
sitlts, Here again the marketplace sets the price of the
carbon offsets. As more companies and Individuals
take on a cap, demand for offsets rises, as does the price
they command,

Drespite the absence of a mandatory nationwide
cap on GHG emissions, a U5 market for carbon off-
sets is already burgeoning. Numeroas companies have
formed to buy and sell offscts, while other companies
have emerged to verily and register those offsets. Many
of these companies can be identified through a simple
Internet search. However, patential buyers should ex-
ercise cantion because the system s not yet regulated,
and many developers of offsets do not yet follow rigor-
ous procedures for creating them, such as those out-
lined in this volume.®

Farmers® Entrée into the Low-Carbon Economy:
Carbon Offsets

Land-management practices can play a significant role
in slowing the buildup of GHGs. Forests and farmlands
act as natural carbon storchouses, or sinks, offering
majer oppartunities to reduce global warming, As for-
ests grow, they absorh CO, from the atmosphere, stor-
ing lor sequestering) vast amounts of carbon in wood,
leaves, roots, and soils. Agricultural practices such as
no-till or bow-till farming, grassland restoration, and
the use of cover crops also sequester carbon in soils. By
protecting and restoring forests, replanting grasslands,
and improving cropland-management practices, land-
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ownéers can help reduce aimospheric copcentrations of
GHGa,

Besides removing carbon already released into the
atmosphere, better land-use practices can also reduce
emisstons of potent GHG such as methane and nitrous
oxide. For example, using fertiizer more precisely can
reduce emissions of nitrous oxide from sodl. Reduc-
ing the saturation of soil with water (particularly dur-
ing rice cropping) can carb methane emissions, 35 can
the capture and burning of methane emitted from
Mmanure

While environmentalists have pointed to the poten-
tial for these activities to slow global warming. farmers
and landowners today have little economic incentive to
adopt them, However, this will change as the transi-
tion to a bow-carbon econamy puts a market valse on
land-managensent practices that store carbon and re-
duce GHG emissions.

In fact, even where caps on emissions remain
maostly voluntary, offset projects targeting carbon di-
oxide, methane, and nitrous oxide are already under
way. In the Northwest, the encrgy company Entergy
has funded Pacific Northwest Direct Seed Associa-
tion, 3 nonprofit composed of more than 100 farmers,
o create marketable offsets by using low-till farming
1o sequester carbon in soil and lower CO, emissbons.
In the Midwest, a grain-milling cooperative is creating
olfsets based on the land-management practices of sev-
eral hundred farmers in Kansas, Missouri, Nebraska,
and fowa, such as the use of no-till farming to store
maore carbon in soil, [n the Northeast, a group of dairy
farmers is secking buyers for offscts based on cuts in
methane emissions resulting from the use of anaerobic
digesters 1o treat manure. [n the South, a consortium
of farming operations is creating offsets by shifiing to
lowetill crapping to reduce CO, emissions, changing
crop rotations fo store more carbon, and improving
livestock and manure management to reduce methane
Cmissions.

The Potential of Offsets Based
on Land Management

Land-managerent practices have the potential to make
a significant dent in GHG emissions. The LS. Envi-
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ronmental Protection Agency (EPA) estimates that the
United States emits some 6,000 million metric tons
of COY, each year, ax well as the equivalent of anothee
1,000 million metric tons of CO, in the form of othee
greenhouse gases, including methane, nitrous oxide,
and chlorofluorocarbons, Overall, annual GHG emis-
sions total the equivalent of some 7,000 million metric
tons of COY, (see Figure 11

1f the United S1ates takes no steps to reduce GHG
emissions, how large would they be in, say, 2025 The
recent past can provide a chue, In 19940, LS, greenhouse
gas emisshons were equivalent to about 6,100 million
metric tons of CO, per year; in 2004, they were reach-
ing nearly 7400 million metric tons, GHG emissions
are therefore rising at an annual rate of about 1 percent.
Without a limit on such emissions, we can assume they
will continue to rise an additional L6060 million metric
tans per year by 2025, to the equivalent of about 8,700
million metric tons of CO, annually,

Climate models suggest that by the later part of the
twenty-first century, humanity must reduce global GHG
emissions by about 50 percent from their present rates
to avoid dangerous chimate change (OBelll and Oppen-
heimer 2002; Den Elren and Meinshavsen 200517 This
prospect is challenging to say the least. In the United States,
this would require cutting annual emissions by some 3,500
million metric tons of COhy. The good news is that we do not
have 1o attain this 50 percent reduction inmedzately. We
can slowly ramp down our emissions to reach the 50 per-
cent reduction by the end of the cemury, when new tech-
nobogies and energy sources will hopefully have replaced
the carbon-intensive forms we rely on today,

Crver the pext M) years or 50, developed nations might
reasonably aim to lower thelr emissions by about 15 per-
cent (Den Eleen and Meinshausen 2006). For the United
States, this woulkd require cutting the equivalent of abous
1,000 million metric 1ons of OO, per year. Adding the esti-
mated anrual increase in GHG emissions during this pe-
riod of 1,600 millon metric tons, the United States would
have to find emissions cuts equivalent to about 2,600 mil-
lion metric tons of O, per vear. Although not as imposing
as the 50 peroent target, this goal will still sgnificantly tess
oir economs and technological ngenaity.

Could land-management practices help the United
States meet the 20-year target cut of 2,600 million metric
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Figure 1.1 L5 OO, and other greenhouwse gas
cmissgions, 1990-2004 (in millions of metric
tons of O equivalent). Emissions rose at

an average annval rate of sbout ¥ over the
period. If that rate persists, LL5. emissions
wlll;rﬂw from the present 7,000 million tons
a year to abouwt 8700 million tons in 2025,
Note: From ULS. EPA 2006,

tons of 00 equivaliens

Figure 1.3 Carbon offsets thas U5, kand-
management Flrm:l!krs coukl create, aza
function of year and price {in millions of
metric tons of OO, equivalent). With the
riring Fricr of offsets the total amount

of offsets svailable should incresse, as
mawe farmers and landowners perceive an
apporunity to profit and participate in the
ket -
Nate: From U5 EPA 2005,
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tons of OO, per year? Consbder a recent EPA study (2005),
which estimated the potential for carbon offsels from
land-management practices {see Figure 1.2)% Not sur-
prisingly, as the price of offsets rises, more farmers and
landowners opt to participate in the market, and thus
the total amount of offsets also incresses. The amount
of offsets also depends on time. Although the amount of
offsets grows as more farmers and landovwners partici-
pate and soils and forests increase their capacity 1o stose
carbon, the amount of offsets could peak in 2025 because
soils and fosests eventually become saturated with car-
bon and bose thelr ability to store more. The amount of
offsets coubd even decline if cutting of forests used to cre-
ate offsets outstrips reforestation.

The results from the 2005 EPA study suggest thae
land-management practices can play a major role in
enabling the United States to meet the emissions tar-
get over the coming decades if the price af carbon off-
sets is high enough. If offsets command a price of $15
per ton of CO0,, land-management projects could off-
set almost 1,500 million metric tons of L':ﬂ: per year
by 2025—around 60 percent of the needed reduction.
At 350 per ton, offsets could toral almost 2,000 millbomn
melric tons of Cﬂ: per year—nearly the total required
cut in emissions,

Will the price of offsets be high enough to generate
the needed amount? That depends on demand, In the
United States, where emissions caps are voluntary and
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the market for offsets is currently relatively weak, off-
sets are now selling for a few dollars to about $10 per
ton of GO, However, in the European Union, which
has adopted a mandatory cap under the Kyoto Proto-
col, O, prices rase into the range of $30 to $40 per ton
of ©0, in 3006, This suggests that if the United S1ates
adopts a mandatory cap, the price for offsets will be
high enough for land-management practices to play a
major robe in mecting the cap. Because carbon offsets
willl be critical in the transition to low-carbon tech-
nologies, farmers and landowners who enter the offset
market early stand to profit the most.

The Need for Offset Quantification Guidelines

While projects based on changes in land-manage-
ment practices have the potential to offset significant
amounts of GHG emisstons amd to provide a new in-
come siream for farmers and landowners, they pre-
sent significant challenges to the Individuals and enti-
ties that undertake them. At the front end of an offset
project. developers noed 1o reliably estimate its poten-
thal valwe and thus the amount of GHG mitigation it is
likely to produce. As any farmer can attest, projecting
crop yields at the beginning of a planting season is diffi-
cult. In an offvet project based on changes in land man-
agement, developers must atlempt to project outcomes
OVET ANy YEars, in some cases more than a decade.
Moreover, to market the GHG mitigation they achieve,
project developers must reliably document it. This, in
turn, requires developing and implementing a compre-
hensive plan for monitoring and analyzing the results
of the project, as well as contracting for independent
verification of the plan and its implementation.
Monitoring itself§ presents challenges. Instead of
simply documenting the vield of wheat or corn, land
managers must quantify the amount of carbon they
store in soll or forest wood or the amount of meth-
ane they capture from processed manure, To ensure
that the project does in fact bead to real GHG benefits,
land managers must alsa often track conditions and
carbon-sequestration rates on nonproject lands, They
must make a long-term commitment 10 monitoring
and tracking. Mot only does the amount of carbon a
project adds to soil or forest vary from year to year, but
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the carbon stored in years past can be lost becanse of
fire or annual changes in climatic conditions. Finally,
marketing carbon offscts requires careful analysis of
monitering and tracking data to ensure that the offsets
claimed are accurate with a known and acceptable levell
of uncertainty,

An additienal complication arises from the fact that
the validity of any carbon offset project s ultimately
based on our scientific and technical understanding
of how carbon and other elements are cycled through
agricultural and forest systems and how these sys-
tems interact with the climate system, Because science
is continuously evolving. the system used to manage,
quantify, and verify the value of a carbon offset project.
must be sufficiently Aexible to accommadate scientific
advances, See for example Keppler et al (2006), Gib-
bard et al, {2005), and (Hander (2006

Furthermaore, for buyers, regulators, and the public
tor accept affsets stemming from changes in land man-
agement, they must have confidence that the mitiga-
tion is real. Credible and transparent rules and meth-
ods are therefore critical to ensure that offscts are fully
tradable. This velume attempts to sddress this need by
providing specific guidelines for developing and imple-
menting land-management projects that produce car-
bon offsets.

This Manual

This manual aims to provide a comprehensive, user-
friendly description of the principles and methads
needed to quantify cuts in GHG emissions and removal
of CO, from the amosphere stemming from land-
management practices. These principles and methods
build on years of scientific study of the most accurate
ways to measure changes in methane and nitrous oxide
emissions from soil and manire and changes in carbon
stocks in trees and soil. The approaches presented here
aim to strike a balance between relinbility and afforda-
bility. That is, participants in the system, regulators,
and the public must believe thar the offsets landowners
create are real, but the costs of measuring and verifying.
the offsets must not rise o high that projects become
economically impractical.
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Types of Projects

This volume focuses on four baskc categories of land-
management projects designed to create marketable
carbon offsets:

I, Profects designed to sequester carbon in soils,
such as through the sdopthon of no-1ll farming.

2 Projects designed to sequester carbaon in biomass
through cultivation of new forests and grasslands
or delays in harvesting forests,

3. Projects designed to reduce methane emissions
through changes in the practices used 1o process
and dispose of manure.

4. Projects designed to reduce emissions of meth-
ane and nitrous exide through changes in farm-
Ing practices.

Farmers and landowners also have other options lor
developing carbon offscts, such as by producing bio-
energy crops and constructing wind tarbines for gen-
erating power, However, because these types of projects
do not involve specific land- management practices, this
volume does not address them.

The Audience

This book is designed for use by all who might particl-
pate in developing, marketing, and purchasing offsets
based on changes in land management. These Iinclude:

- Landowrers, on whose land a project is executed,

- Farmers, whi pursue project activitbes.

- Project developers, who plan and implement the
praject. even though they may or may not be the
farmers or owners of the land.

~Quantifiers, who perform the monitoring and
analysis sequired to assess the quantity of legiti-
mate offsets the project achieves and who may or
may niot be the project developers.

= Verifiers, independent agents who audit the quan-
tification of the project’s offwsts, vouching for
their accuracy and adherence to specific guide-
limses established by regulators of a carbon market,

-Regulatars, who develop and enforce regula-
tions governing carbon offsets in a cap-and-trade
system.

~Retuilers or brokers, who may purchase offsets
from multiple projects, aggregate them. and resell
them directly to buyers or through a carbon offset
market.

- Buyrers, who purchase offsets directly from project
developers or retailers or through a carbon offser
market.

~CHfset owners, who have legal ownership of offsets
and who may be the landowner, project developer,
retziler, or ultimately the buyer,

Landowners, project developers, quantifiers, regula-
tors, and retailers are obviously interested in the prin-
ciples and methods needed to produce accurate and
creditde offsets. However, buyers of offsets would also
be well advised to understand the basic principles used
to produce offsets because creating them can be chal-
lenging. and potential buyers, especially in unregu-
lated markets, need to assure themselves that the off-
sets they purchase are real. For example, some carbon
offsets for sale in the United States have not been inde-
pendently verified, and others lack evidence that thew
represent GHG benefits that would not have occurred
without the project. Those projects that adopt the prin-
ciples and methods outlined here should not be subject
1o these types of shortcomings.

Applications af the Manual

This volume could be valuable in at least three scenar-
los involving the development of carbon offsets:

L Voluntary development on the part of landown-
ers without a carbon offset market: This scenarlo
does not invelve a mandatory, government-
imposed cap-and-trade program. Instead, land-
owners who want to voluntarily offset their emis-
stons embark on a project.

2. Voluntary development by individuals and com-
panies within a carbon market: Although regu-
lators have not imposed a mandatory cap-and-
trade program, individuals and companies who
want to voluntarily offsct their emisstons con-
tract with landowners and developers or retailers
to purchase offsets. This situation now applies to
mast of the United States.
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1. Mandatory development for major emitters
within a government-imposad cap-and-trade
program and carbon market: This situation now
2pplies to power campanies participating in the
eortheast's (U.5.) Regional Greenhouse Gas
Initiative and 1o countries participating in the
Kyoto Protocol.

This manual is primarily targeted to the second and
third scenarsos. OF course, any regulatory systems that
limit GHG emissions and allow trading will require
the use of specific procedures to create offsets, Sach
systems may also accept only certain types of offsets
greater than a specified size, and they likely would re-
quire authorized entities to quantify them.® In these
cases, the regulatory system’s guidelines will supersede
those presented here. However, even in such cases. this
manual should prove useful in helping individuals in-
terpret and understand regulatory requirements. This
volume also can serve as a gulde 1o legislators and regu-
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lators who aim to design, implement. and strengthen &
cap-and-trade system that incledes land-management
options for offsetting GHG emissbons.

The Organization of the Manual

This manual provides o comprehensive overview of
the principles that underpin carbon offsets based an
changes in land management, as well as the methods
wsed to quantify them, 1t is divided into three secthons.
The first provides an overview for leglslators, landown-
ers, and those who are unfamiliar with offset markets
bat interested in learning about them. The second pro-
vides a more detatled bt nontechnical exposition of
the offset process for project developers, investors, and
purchasers of offsets. The third, contained in the ap-
pendices at the end of the volume, provides the tech-
nical information that is critical to the individuals re-
sponsible for quantifying, verifying, andfor regulating
offsel projects.
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Chapter 2

The Process of Creating Offsets

To qualify as a marketable carbon offset, the green-
house impact of a change in land management must
have three critical attritutes:

1. Tt must represent a net reduction in GHG emis-
sboms o a et gain in the amount of carbon
stored in soil, trees, or other biomass, compared
with what would have occurred on the land with-
out the project.

2. The offsets must have a legal and specificd owner.
Depending on the contractual arrangement and
whether the offset has been marketed. the owner
may be the landowner, the profect developer, a
retailer, or a buyer,

3. Regulators of any relevant cap-and-trade system
and the buyer, as well as the public, must have
strong confidence that the offsets have been sccu-
rately measured and quantified.

By convention, offsets are expressed in tons of CO,
equivalent (COye), reflecting the global warming po-
tential of different greenhouse gases.!

Greenhouse gases are invisible to the naked eye,
and buyers of offsets do not physically take delivery of
tans of gas the way buyers take possession of bushels of
corn, Thus, before committing 1o a project, landowners
and buyers alike will want reasonable assurance that
it will provide the offsets they seek, with understood
and acceptable bevels of uncertainty and risks. To ob-
takn such assurance and 1o guaraniee that the offsets

a project prodices are real, participants must navigate
a complex series of steps (see Figure 21), This chapter
provides an overview of those steps; more details are
presented in subsequent chapters.

Defining a Project

Landowmners and propect developers should begin by
defining the land-management practices they will use
to create offscts, For example, a project might entail se-
questering carbon in soil or trees or using anacrobic
digesters to capture methane emissions from manure.
Project developers must also establish the project’s spa-
tial and temporal boundaries so they can quantify and
verify any carbon offsets the project creares. Project
developers can use land surveys o specify a project’s
boundarbes. However, this can ofien prove costly, and
developers may opt for bess-cxpensive options, such as
relying on planning maps or a GPS receiver to record
praject boundaries. Developers also can rely on legal
records of land parcels or a suitably labeled and marked
aerial photegraph. Some landowners may be tempred
1o use roads or rivers 1o delineate project boundaries.
However, seemingly permanent landmarks shift with
surprising frequency, a8 roads are relocated and floods
maove river channels, so this approach & impractical.
Project boundaries may be highly irregular or discon-
unuous, such as when a project entails planting trees
on a sinwous floodplain. In that case, project develop-
ers may use the anticipated extent of activities to plan



Figure 2.1 The process of producing offsets. Before committing to a project, landowners and
baryers alike will want reasonable assurance that it will provide the offsets they seek. To obtain
such assurance, participants must navigate a complex series of steps,
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the project, but wse monitoring data gathered during
the project 1o determine the areas where project activi-
Lies actually oceur. For projects located at a specific fa-
cility, such as a farm with animal barns and associated
manure-handling areas, an address may be adequate to
specify the project’s spatial boundaries.

I landowners have diverse operations, project
boundaries should encompass all the lands and facili-
ties related 1o the project. Otherwise an owner could
create offsets simply by shifting actlvities thay produce
GHG emissions to lands or facilities outside the proj-
ect, For example, consider a meat company that grows
crops, uses them for feed, slaughters animals, and man-
ufactures food products. If the company aims to reduce
its methane emissions (and thus create carbon offsets)
by capturing methane from decaving manure, it would
clearly need o inclhude the facilities used to process the
manure within the project boundary, and it could rea-
sonably exclude the slaughterbouse and manufactur-
ing operations, However, the boundary should include
feediots as well as lands where the manure is spread as
fertilizer after processing. That is because the decay-
I, manuee in these locations may produce unwanted
methane emissions, which quantifers of the offsets
masst take into account.

Offsct projects are bounded in time as well as space.
Time boundaries are uaually relatively easy to specify.
Projects typically start on the date a contract takes ef-
fiect, a land-management activity begins, or a facility
ar process (such as capture of methane from animal
wasie) starls operating. Projects may run indefinitely,
or a contract among landowners, any outside investors,
andl buyers may specify an ending 1time or process.

Scoping a Project’s Costs and Benefits

After establishing the boundaries of a project, devel-
opers should scope it; that Is, they should estimate the
greenhouse benefits they expect it to produce, 1o see if
it will create offiets, and estimate s costs, to see if it
will yicld a net financial return. This process enables
developers to decide whether to Implement a project.
A project’s costs include those of implementing it: cre-
aling contracts among participants; and measuring,
verifying, reglstering, and marketing the resulting off-

sets. In assessing the net Ainancial return, landowners,
developers, and buyers need to consider a1 what poing
during the project’s lifetime the costs and GHG ben-
efits will occur.

Estlmating a project’s potential for producing off-
sets entails a number of steps that are conceptually the
same as or similar to those used o actually quantify
the offsets. However, at this stage, developers use less
rigorous and therefore less time-consuming and costly
methods, such as estimates and projections, instead of
actually monitoring project oulcomes. Project devel-
opers pursie each of these steps in the scoping phase,
whereas quantifiers perform them during the sctual
project. The following sections outline the principles
that underpin each step; later chapters provide more
detail on specific methods for quantifying the GHG
impact of offsct projects.

Establishing Additionality and Basefines

In arder for the offsets claimed by a project 1o be valid.
the changes in GHG emissions or carbon stocks o
project lands must be different than those that would
have occurred in the absence of the project, and the
difference must be quantifiable. Project developers can:
address those issues by determining additionality and
baselines.

Deciding Whether a Project 15 Additional

Valid and marketable carbon offsets must be addi-
thonal, That is, any reductions in GHG emissions and
Increases in stores of carbon produced by the projece
would not have occurred without the project.” Deter-
mining whether a project is additional entails finding
sites with similar starting conditiens and anticipating
changes in land management likely to occur on those
lands during the lifetime of the project, “This will de-
termine whether the project will indeed produce GHG
savings over and above “business as usual "

Although determining whether a project ks addi-
tional is challenging, that effort is critical. 1fa project’s
GHG benchits are not additional, then the offsets the
project claims are not real, and a cap-and-trade system
should not credit them. For example, consider an ebec-
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tric power plant whose owners would like o exceed its
cap of | million tons of m, per year, emitting 11 mil-
lion tons. To comply with the cap, the company buys
10,000 toms of GHG offsets from a farmer who has se-
questered extra carbon in the soil by switching from
plowing 1o no-till caltivation. If the farmer planned 1o
take that step for reasons other than sequestering car-
bon, the utility would still in effect be emitting L1 mil-
Tsom tons,

Setting a Project’s Baseline

The GHG emissions from a project’s lands and facilities
that would have occurred in the absence of the project
constitute its baseline. The basellne often chanpges over
time due to changing management or environmental
conditions, including climate change. The project’s net
GHG benehit is the difference between the baseline and
the actual GHG emissions from lands and facilities
during the project.

Ifa facility such as a methane digester captures GHG
emissions, measurements of emissions in the absence
of the digester—that i3, before the project began—can
serve as the baseline, Other types of projects mass es-
tablish the baseline as they unfold, to accoum for
changing conditions and land-management practices
on lands with similar conditions in the region.

Some systems, including the Kyoto Protocol, treat
additionality and baselines as separate steps. The sys-
tem establishes whether a project is additional, and if
it is, the system specifies an independent method for
determining the baseline. This process usually sets an
all-or-nothing test for additionality, The Kyoto Proto-
ool provides an example of this type of test, That re-
gimeviewsa land-management practice as additional if
certain tests are met (e.g., if less than some specified
percentage of farmers in the regbon have already ad-
opted the practice). IF these tests are met, a project’s
net GHG benefits are deemed 100 percent additional
and therefore allowed as offsets, If not, the project is
deemed categorically nonadditional, and the system
will pot accept any of the project’s net GHG benefits
as offsets.

However, this all-or-nothing approach tends to dis-
courage the Increased use of practices that actually re-
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duce GHG emissions, and thus it can be counterpro-
ductive. For example, assume Ihat a farmer seeks to
sequester carbon (and thus produce offsets) by switch-
ing from plowing to no-tll farming of corn and soy-
beans, Farmers in the region use no-till methods on 600
percent of the land planted in a corm-and-soybean ro-
tation. Systems using a strict all-or-nothing form of ad-
ditionality, such as the Kyoto system, would disqualify
new projects based on po-till farming, even though
those projects would sequester more carbon.

We propose a different methodology, often referred
o as proportional additienality, which considers ad-
ditionality and the baseline simultanecusly. The proj-
ect developer muest first identify comparison lands that
are similar to the project lands. The project’s baseline
is then assumed to be the emissions or changes in car-
bon stocks on the comparison lands during the proj-
ect, Because land-management practices largely de-
termine the emissions or changes in carbon stock on
comparison lands, this method implicitly accounts for
additionality. but in a proportional way rather than an
all-or-nething manner. For example, suppose the land-
management practices on comparison lands are the
same as those on project lands; the project i not ad-
ditional at all. In this case, all ather things being equal,
the baseline would be the same as the emissions or
changes in carbon stocks on project lands, and thus the
project would not produce any offsets. 1L on the other
hand, half of the comparizson lands wsed the same man-
agement practices as the project lands and half did not,
developers would reduce the amount of net GHG ben-
efits they produce by half, in keeping with the fact that
the project is 50 percent additional,

Quantifiers must express the baseline in the same
units they wse to quantify changes in GHG emissions
and carbon stocks on project lands, typically, in 1ons of
COye. I quantifiers calculate the baseline on a per-acre
{or per-unit) basks, they must muliply the resul by the
number of acres {or units) encompassed by the progect.
IF the project reduces GHG emissions, then quantifiers
subtract baseline emissions to obtain the project’s net.
GHG benefit. If the project sequesters carbon, quantifi-
ers subtract baseline carbon stocks to find the project’s
net benefit.

Project developers typically divide a project into ac-
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counting periods during which they quantify and mar-
ket offsets. For example, a project that lasts 10 years
might quantify its net GHG benefits for 10 one-year
accounting pertods. Quantifiers must determine the
baseline for each accounting period.

Creating a Monitering and Quantification Plan

T ensure that a project’s offsets are verifiable and thus
acceptable to regulators and buyers, developers must
use documented and transparent methods o create
and quantify them. They must therefore write 4 moni-
toring and quantification plan befere beginning a proj-
ect. If changing conditions require revisions in the
project’s land-use or quantification practices, adden-
dums to the plan should document these revisions. Be-
fore developers can market offsets generated from the
project, these offsets must be independently verified.
Verifiers will refer to the documented plan 1o ensure
that developers have implemented the planned activi-
thes and that quantifiers have calculated net GHG ben-
chiis reliably.

Each project’s monitoring plan should be concise
but complete enough that ethers can comprehend it
and accept offsets based on it (A public version of the
plan may contain less detailed information about man-
agement of project lamds and their production) The
monitaring and verification plan should include the
following:

~Project boundaries if they are known when the
plan is writien,

- A list of the project’s potential sources and sinks.
of GHG emissions,

- Detailed protocals for measuring project condi-
tions, incleding the frequency of measurements
and procedures for recording, managing, and
storing data, The plan should include a design for
sampling the project’s GHG impacts, including
the locations of monitoring activities and mecha-
nisms for identifying those locations, such as
markings on serial photos, GPS coordinates, or
physical markers.

~Procedures, factors, and equations for analyzing
data (based on measurements from the project)
and quantifying offsets.

=Contents and timing of reports that quantifiers
will generate. These reports shoubd include sum-
maries of original data, not just the results of data
apalysis, so someone unfamiliar with the proj-
ectcan interpret the information and analysts
later can apply new techniques as they become
available.

~Cuality-control standards and methods, inched-
ing redundancy in recording data in case records
are lost.

- A baseline or a process for setting the baseline.

- Leakage rates or a process for assessing leakage
(see below),

Designing Measuremant Plans

The most important part of the monitoring and quan-
tification plan specifies the methods used 1o monitor
changes in GHG emissions or carbon stocks that re-
sult from the projects land-management practices.
Developing such a plan entails many asumptions
and professional judgments. To establish that emis-
sion cuts or greenhouse sinks are real, quantifiers must
use technbgues that are reliable, appropriate, complete,
unbiased, and transparent. Critical in this regard is o
careful sampling design for gathering representative
and accurate data that can detect actual changes in
emissions or sinks. ($ee Appendix | for key aspects of
such a sampling design.}

Different types of land-management projects re-
quire different techniques for measuring net changes
in emissions and sinks during the project. Individual
projects address various components of ecosystems,
and quantifiers must measure each component using
techniques appropriate to it. Designing complete and
accurate measurement systems requires a thorough
understanding of the biological and physical attributes
of what is being quantified, If not bazed on knowledge
of such dynamics, a mezsurement system may not ad-
dress afl the GHG flows that a project is likely to af-
fect. (See Chaplers 6, 7, 8, and @ for specific technigues
and methods appropriate for each type of project and
Thow.}

The accuracy of claims for a project’s offscts will
generally reflect the rigor of the methods used 1o mea-
sure and quantify them. This, in turn, means that proj-
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ect developers face a quandary, A more rigonous mea-
surement plan will produce more accurately quantified
ofsets, but i will also drive up the cost of producing
them, O the ather hand, a less-rigonous measurement
plan will lower project costs, but it will also drive down
the price the offsets can command in the marketplace.
Successful project developers will strike a balance be-
tween rigor and cost-effectiveness, producing real GHG
benefits while also realizing an acceptable profit,

For example, in theory, it is preferable 1o measare all
GHG fows and carbon stocks of the project as directly
as possible, However, this can become prohibitively ex-
pensive. Less-direct methinds, such as models and em-
pirical relationships, tend to yield less accurare resulis.
One reasonable approach is to carefully measare major
GHG Mows and carbon stocks, while relying on models
and empirical relationships to estimate besser lows and
stocks that will have 2 minor impact on the amount of
offsets a project crestes.

Deciding Which Emissions and Sinks to Quantify

Abong with establishing a project’s baseline, quantifiers
must assess all potentially significant changes in GHG
flows within the project’s boundarbes. These flows in-
clude inadvertent emissions arising from activities re-
lated 1o the project, such as from the burning of fos-
stl fuels 1o operate farm equipment. (See Appendix 2
for more on inadvertent emissions and how to quantify
them.)

However, quantifiers do not normally have to ac-
count for "upstream” and “downstream” emitsions re-
lated to the project because project developers do not
control those emissions, Upstream emissions result
from the prodection of inputs to a project. For exam-
ple. teee-planting projects may require seedlings grown
in @ nursery, which may use vehicles that burn fuel
that emits greenhouse gases. The nursery can choose
higher- or lower-emission methods of growing seed-
lings. However, the tree-growing project does nol con-
trod those choices, and thus quantifiers shoubd not have
te inclade them in the propect’s GHG inventory. On the
other hand, quantifiers should take 1o account emis-
sions associated with transporting and planting the
seedlings.

Counting upstream emission cuts can lead ta dupli-
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cation, For example, if a new forest plantation grows
wood fiber to replace concrete or steel in construction,
the landowner, the manufacturer of the wood prod-
ucts, the contractor who builds bulldings, the owner
of the buildings, and the steel or cement manufac-
turer may all want to claim cuts in greenbowse gases.
However, one ton of emission cuts can legiimately off-
set only one ton of emissions. These Lypes of conflicts
are resalved by allowing those directly responsible for
emissions cuts and carbon offsets to own them. In this
example, the landowner could ot claim the emissions
cuts. Instead, regulators of @ mandamory cap-and-trade
system would likely allow the steel or cement manufac-
turer to claim an emisshons credin.

Downstream emissions occur when other partics
acl on & propect’s outipuls. For example, a farmer may
sequester carbon in sl by reducing tillage. That
farmer might produce corn, and the buyer of the corn
might use it to feed cattle, which produce methane
when digesting the grain. The farmer who grows and
s¢lls the grain does not have to take responsability foz
the methane cmissions of someone else’s cattle because
the farmer does not control those cartle.

However, a project should account for downsiream
GHG emissions from lands and waters owned by oth-
ers if those emissions result directly from project ac-
tivities and not from anyone elee's activities. For exam-
ple, some nitrogen fertilizer applied to fiekds often ends
up in streams, where a portion tarns into nitrous oxide
that is emitted to the stmosphere. The leached nitro-
fen is a side effect of producing crops, not a marketed
product of the farm operation. Because no other down-
stream landowner is causing the emissions, a project
that uses fertilizer must take responsibility for those
emisshons. (Most projects would report average emis-
sions from N0 leaching in the region, rather than at-
tempting to actually measire those emissions.)

Some landowners aiming to create offsets may be
tempted to lake credit for up 1 culs in o
ter which they are not entithed, For example, if a farmer
uses Jess chemical-nitrogen fertilizer, he or she may
wish to claim credit for a drop in emissions from the
manufacture of the fertilizer. However, becaunse the up-
stream manufacturer of the fertilizer is not participat-
ing in the project, the farmer does not own those cuts
and thus would not be able to sell them as GHG offsets.
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Creating Contracts for Trading Offsets

Because offsets are property, property law determines
how lamdowners, project developers, and buyers can
teansfer owmership of offsets. For this reason, partici-
pants normally complete a contract before a project
begins that clearly articulates the nature of the proj-
ect and allocates costs, risks, liabilities, and profis,

Contracts between lapdowners and project devel-
apers may commit the former to performing speci-
fied activities or delivering a certain number of off-
sets. Contracts between project developers and bay-
ers usnlly specify delivery of a certain number of
tons of sequestered carbon or cuts in greenhouss
emissions, caleulated using a specified process. In
either case, the confract mast specify who owns the
rights to the offscts and, if applicable, prohibit the
landowner from registering or otherwise claiming
GHG benefits, to reduce confusion and the risk of
double-counting. To be legally valid, contracts must
provide some benefit 1o each party. such as allocating
carbon offsets o one party in exchange for payments
to the counlerparty.

Contracts should include a praject schadule. For
example, a contract governing sequestration of car-
bon in teees or soil should refer to a moniztoring and
verification plan, if completed, or a schedule for de-
veloping and approving such a plan. The contract
should also include o schedule for implementing the
plan over a specified period, Even if a contract covers
only the transfer of existing offsets, It should specify
dates for payments and delivery of offests

Contracts that transfer rights to offsets based on
emissions cuts, such as those based on capture of
methane from manare, may run for relatively short
periods of time, such as ore to five years. Contracts
that transfer offsets based on sequestering carbon, in
contrast, usually run for ot least 2 decade.

Carbon-sequestration contracts may involve a
perpetual commitment 1o keep carbon stored, or they
may run for only a fixed period. If the commitment
to store carbon is perpetual, it cannot be secured only
by a contract. Contracts, by definition, can run for
only a limited period of time. A buyer can ensure a

perpetual obligation only by obtaining a property in
terest from the seller, usually in the form of an ease-
ment requiring or prohibiting certain land wses or
management praciices. (An easement should be re-
conded with the title to the land. so new landown-
ers cannot claim they did not know about it} How-
ever, many landowners may be unwilling to grant 2
perpetsal easement for much less than the price they
would gain from selling the property outright. In
that situation, & project developer may wish 1o buy
the land rather than an easement. As an alternative,
the buyer or developer could obligate a landowner to
maintain carbon stocks for 2 specific period of time
(at a reduced cost), with the cxpectation to negotiate
a new contract with the same landowner or a diffee-
ent landowner when the original contract expires.

OMfset contracts vary widely in the way they dis-
tribute risks. For example. a profect that requires a
significant capital imestment (such as one involy-
ing planting trees for forest sequestration or build-
Ing a manure digester for reducing methane emis-
sions) may specify payments from buyers long before
the project creates offsets. In return for advance pay-
ments, abuyer may require a security intérest in lands
of facilities, to limit the risk that the project may no
produce the offsets. One approach is again to record
a lien, covenant, or easement on the title 1o the land.
This interest can expire at a certatn time or after the
buyer acknowledges that the seller has fulfilled the
contract's ohligations,

Contracts may specify delivery of a fixed number
oftons, or they may require (or prohibit) specified ac-
tivities and transfer all resulting fons to the buyer, If
the contract obligates the landowner only to perfosm
sprcified activities, the buyer bears the risk that the
activities will not geperate the anticipated amouant of
offsets.

Besides specifying the amount of offsets that a
project will provide, a contract may also warrant
that an independent verification organitation (in the
case of a volantary program) or a specified regula-
tory agency (in the case of & government-mandated
cap on GHG emissions} will accept the offscts. To
satisfy buyvers who must comply with emissbons caps.
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contracts may guarantee that a project developer will
deliver affsets of comparable quality if the antici.
pated offeets do not appear or are deemed upaccept-
able, As an alternative, buvers may opt to purchase
insurance from a company that promises to provide
suitable offsets if regulators or independent verifi-
ers do nod accepl the contracied offsers. Contracts
may also specify the steps that the parties will take if
one claims default and the other contests the claim.
A common procedure is to require arbitration with
specific rules for that process, including hiw to select
and pay the arbitrator, Parties commanly split the
cost of arbiteation, especially i i1 will define a settle-
ment rather than assign fault.

Parties wishing 1o transfer ownership of offsets
may consult several sources for examples of con-
Iracts:

=The Master Agreement for the Purchase and
Sale of Emission Products, by the Environ-
mental Markets Association, covers offsets
sodd outside an emissions cap (httpfwww,
environmentalmarkets.org).

~The International Emissions Trading Assocks-
thon (IETA) offers multiple model contracts for
transferring offsets within the European Trad-
nsg System o comply with the Kyoto Protocal
{hupeliwww ietaorg).

=The Emissions Trading Master Agreement for
the EU Scheme V2.0 provides a framework
for trading offsets between two parties or for
multiple trades of emissions allowances.

=The IETAs Clean Development Mechanism
Emission Reduction Purchase Agreement V1.0
Is specifically taibored to trading offsets before
they are created. This detailed contract, which
includes provisions for verifying offsets under
the Kyoto Clean Development Mechanism pro-
cess and for dealing with a project that pro-
duces fewer or maore offsets than anticipated,
can serve as a checklist for shorter contracts,

~The Climabe Trast website (ittp:fwww,
climatetrust.ong) describes the terms the trust
will ask for in a contract to purchase offsets.

=New Teols for Improving Governmen! Regula-
tion; An Assessment of Emissions Trading and
Other Market-Based Regulatary Toals by Gary
Bryner, published by the Center for the Busi-
ness of Government, provides a basic primer
om offset contracts.

Of course, parties must modify model contracts
1o fit particalar transactions and consult legal coun-
sel on the appropriateness of particular provisions,
given the laws of the locality that governs a contract.

The farmer could take credit, on the other hand, for the
drap in N0 emissions from project lands that results
Trom the use of bess fertilizer.

To make accounting more tractable, policy makers
may specify that emission mitigation be counted either
upstream or downstream from where it is actually oc-
curring. For example, a building constructed of wood
keeps carhon stared in its wooden striscture. However,
it would be very expensive to quantify and track the
wood in hundreds of millions of structures. Policy
might assign the right to count the emission mitiga-
tion provided by bolding carbon in wooden structures
to landowners who grow timber, IF the right to count
the carbon storage in wood products ks assigned to the
grower of the tree these products are made from, then

the counting is done upstream from the physical stor-
age of the carbon in a structure. The key is that double
counting is avoided because podicy establishes a single
point in the production chain at which a particular
Lind of GHG benefit is counted.

Greenhouse gases removed from the atmosphere
and re-emitted within the same accounting period do
not gount as offsets, For example. it a farmer grows and
harvesis a crop but then feeds the grain to livestock
and allows the residue to decompase, the project would
produce no offsets. The CO, from animal respiration
and the decay of plant residue replaces the CO, initially
remuoved from the atmosphere by the growing crog.

Project developers do not create new offsets by sim-
ply maintaining those they previously created. For ex-
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ample, suppose that in the first year of a project, trees
absorb and store one ton of CO, from the simosphere,
and the project gains credit for this as an offset, After
the first year, the trees are stricken by drought and stop
growing, The project will not create no new offsets after
the first year, as it simply continoes to store the carbon
H\q'l-l-l.-‘sm and credited in year ane.

Determining Who Owns Offsets

I carbon offsets are traded in markets, they are legally a
form of progerty, and their owners must be clearly and
uniquely identified. Therefore participants ln a project
{whether landowners, project developers, or buyers)
should assess ownership of any offsets. This normally
requires assigning the rights and responsibilities for
preducing and owning them (see sidebar on “Creating
Contracts for Trading Offscts™)

The owner of lands or factlities that reduce GHG
emissions or sequester carbon wsually has a strong
claim to the resulting offscts. However, in practice,
multiple parties may have claims to carbon offsets. For
example, a Farmer renting a field may sequester carbon
in the soil by switching from plowing to no-till cultiva-
tion. However, the landowner—nad the farmer—owns
the soll storing the carbon, and that landowner may
later pursue land-use practices that release those stores,
such as by reinstating plowing. A prudent buyer of car-
bon oifsets would require both the Earmer and the land-
owner 10 Sign a contract assigning rights to any offsets
and would require both to adiere to land -management
practices that protect those offsets.

Unclear or contested land titles weaken rights 1o
offsets unbess all parties with claims to the land con-
tractually assign the rights to any offsets. If landowners
have previously enrolled their lands in the Conserva-
tion Reserve Program or another federal program that
requires them to stop farming and plant grass or trees,
the federal government may own the affsets that result
because the government compensales farmers for par-
ticipating in the program. However, In a cap-and-trade
system, policymakers may choose to transfer owner-
ship of any resuliing offsets to landowners to provide
another incentive for them to participate.

Buyers typlcally prefer to purchase large blocks of

offsets instead of contracting with many kndowners
and project developers for numerous small and inde-
pendent offsets. This provides a role for retatlers and.
brokers {sometimes referred 1o as aggregators), who ac-
quire offsets from numerous landowners, ensure that
offsets are reliably measured and verified, and provide
blacks of “clean™ offsets to the market. Although re-
tallers and brokers ofien do not own the offsets, buyers
may prefer to work with those that do. That is because
such entities are in a better position than individual
landowners to self-insure—to make up any shortfalis
in the offsets they agree to provide 1o buyers, who use
them to meet their emission caps.

Buyers value certainty in the number of offsets and
the time of defivery. Landowners, in contrast, tend 1o
be unwilling to deliver a specified number of offsets at.
a specified time unless the price of offsets is high, pre-
ferring to commit only to certain land-management
practices. If a contract requires a landowner to pur-
sue certain land-use practices rather than create a cer-
tain quantity of offsets, the buyer assumes the risk that
greenhouse benefits will not materialize. Contracts
that specify certain land-use practices therefore usu-
ally transfer all eesulting offsets to the buyer. As an al-
ternative, contracts may specily certain land-use prac-
tices and require delivery of a minimum amount of
offiets. Another alternative is that, in the future, insur-
ance may become available where the insured could re-
ceive compensation if a project does not produce the
antickpated amount of offsets,

Accounting for Leakage

Although project developers and quantifers generally
do not have to account for upstream and downstream
emissions, they do have to account for leakage—
emissions displaced from inside the prodects bound-
aries to sources owtside it. Leakage is of most concerm
with prajects that aim to boost carbon stocks in existing
forestlands by carbing logging. U5, markets for forese
products are robust, and changes in supply in one region
often spur compensation in other regiona, For example,
when logging in the Pacific Northwest was sowed to pro-
tect the spotted owl, harvesting shified to the Southeast.
That isleakage on a grand scale.
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Landowners alming to produce offsets by cutting
back their timber harvesting must determine how
changes in the supply of forest products will affect de-
mand for those products. The landowners must then
take the resulting GHG emissions, or ks of carbon
stoged in bkomass, into sccount in measuring the net
greenhouse impact of their project. Assessing leak-
age can be challenging, but fairly standard econemic
methods can help (see Chapter 10,

Unlike proects that curb timber harvesting, those
that reforest marginal agricultural land are unlikely to
result in significant keakage. U5, farmlands overproduce
agricultural commadities, 5o such projects will probably
ot spur other farmers to convert forests to croplands to
replenish the supply of crops. Such projects will therefore
not displace emissions to other lands, Projects that entail
a shift from plowing to no-till farming are also unbikely
to produce leakage becanse the latter practice often im-
proves soil fertility and thus boosts crop yields. Therefore,
emisstons will not move o other locations.

Leakage i3 a concern il farmers restore marginal crop-
lands in one area 10 grasshinds while converting other
grasslands 1o crops. To address this isve, grasdand-
restoration projects esually need to establish baseline car-
bon stocks on a farmer's entire property three 1o five
years befare the projects begin.

Unlike uncapped landowners, companies or coun-
tries subject to emissions caps do not have to account
for leakage il they themselves reduce their emissions;
regulators limit total emissions regardless of how they
move around among emiters, Consider a situation
where one utility reduces its emissions by producing
less pawer, while another utility increases its emissions
because it produces more pawer to replace the last sup-
Ply. The second company must still meet its own emis-
skons cap. Thus overall emissions among the capped en-
tities cannol excesd the total established by regulatoss.

Quantifying Offsets from a Project

Projects will devote significant effort to implementing
the protocols fer measuring changes in emisshons and
carbon stocks as detailed in the monitoring and verifi-
cation plan. To ensure that measurements are both re-
liable and complete, the erew measuring soil cacbon,
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biomass, and methane and nitrous oxide emissions
in the field must receive specific guidance on bow to
perform all measurements. Crews should demonstrate
proficlency before quantifiers use their measurements
to calculate a project’s net greenhouse benefits.

Quantificrs use the results of such measurements to
calculate the carbon offsets to be claimed by project de-
velopers. This process requires five stages.

Stage | entails calculating either C, the total stock
of carbon stored on project lands (in the case of a proj-
ect based on carbon sequestration], or E, the total GHG
emissions from project lands (in the case of a project
based on reduction of GHG emissions). Quantifers
must adjust C or E to account for inadvertent emissions
arising from the project (see Appendix 2\

Stage 2 entails calculating B, the bascline (in the
same wnits a5 Cor E), and L, the leakage.

Stage 3 entails caleulating the net GHG benefit of
the project, before accounting for leakage, In the case
of a carbon sequestration project, the amount of car-
bon stored on project lands should be greater than the
baseline:

Net GHG Benchit = (C - B) Equation 3.1a

In the case of a project based on reduction of GHG
emissions, the emissions from project lands should be
lower than the baseline:

Met GHEG Benefit = (R - E] Equation 2.1k

Stage 4 entails calculating the project's carbon off-
sets by subtracting leakage from the net GHG benefit.
By comvention, leakage is expressed as a fraction of the
total NET GHG Benefit, so

Oflsets = Net GHG Benefit = (1- L) Equation 2.2

where the offaets are expressed as metric tons of COye
(see the end of this chapter).

Stage 5 emtails accounting for the uncertaimy or
probability error in the offsets cakeulated with Equa-
tion 2.2, This is critical because as uncertainty rises,
regulators of a capped system will geperally accept a
smaller propostion of offsets as real, and buyers in a
voluntary system will generally pay bess for the offsets.
To assure regulators and buyers that the offsets being
marketed are real, the offsets actually credited to the
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propect are typleally reduced by the uncertainty in the
calculated offsets. In other words,

Credited Offsets = Offsets - 5, osy  Equation 2.3

where 5,y . - s the uncertainty in the offsets 21 a con-
fidence bevel of CL% and is calculated using the stan-
dard statistical technbques described in Appendix 3. As
discussed in that appendix, we recommend that uncer-
talnties be stated at the 30% confidence level (Le., CL =
90%). This means that there is 2 one in ten chance that
the actual offsets achieved by the praject are less than
the Credited Offsets calculated from Equation 2.3, Be-
cause uncertainty reduces the offsets credited to a proj-
ect, project developers are confronted with a choice,
Projects that rely on less reliable methods will gener-
ally entail bess operating cost, but they will Lkely gen-
erate larger uncertainty. The challenge for developers
is to optimize profits by Ainding & balance so that the
methods used to generate acceptable levels of both un-
certaingy and operating costs.

Registering and Verifying Offsets

After quantifying offsets, project developers must com-
plete 3 few more steps before they can casily sell them,
To ensure transparency and make verification possible,
developers should make public a brief written report
that addresses several aspects of the project:

=Where it was located.

-Who was responsible for implementing it

-What activities landowners or farmers undertook
1o generate offsets.

=Who was responsible for quantifying and verify-
ing the offsets, and how they did so.

=How many tons of offsets the project generated.

~When the offsets occurred, and how long they
will perskst.

Concerns among praject developers about safe-
guarding proprictary information should not prevent
transparency. Published reports can outline the ap-
proach to quantifying greenhouse benefits while pro-
viding only general information on land conditions
and production technbques. Published information can
similarty summarize a landowner's obligations and the

legal instruments used to establish and enforce those
obligations rather than include the entire contract.

Project developers then need to enlist an indepen.
dent party to verily the offsets. Most regulated systems
require registration and independent verification, Even
though voluntary systems do not, buyers should be
wary of any offsets that have not been regisiered and
verlfied,

Verifiers act as auditors of the offset process, They
review the data gathered from project measurements
and the methods used to quantify 1he offsets, to en-
sure that quantifiers implemented the measurement
and verification plan properly and accurately. To avoid
confibcts of interest, verifiers should not be involved in
the project in any other capacity.

The final step in the process is to register the offseqs,
This entails filing notice of the offsets with the appro
priate agency, which assigns the owner a unique iden-
tifying number (just 23 in the registration of publicly
traded securities and Land properties), If the offsets are
sold, the registration is amended 10 reflect the trans-
fer. Thus ownership of the offsets is unambiguous, and
they cannot be sold to mare than one party at a time.

Retiring Offsets

When a company or country buys offsets to comply
with its emissions cap, it surrenders those offsets to the
regulators of the cap-and-trade system, who “retire”™
them 1o ensure that no other company ar country camn
use them. For example, regulators may assign a wtility
a cap of 100 tons of GHG emissions during a certain pe-
riod, 1T the company emits 110 tons, it must buy at least
10 tons of offsets to comply with its cap. When the wtil-
ity uses the offsets to meet its cap during that period,
regulators retire them, prechading anyone else from us-
ing the offsets. An environmental group or sther con-
cerned party could also voluntarily acquire offsets and
retire them by submitting them to regulators.

Offsets thay involve sequestering carbon in trees or
sobl are reversible. For example, timber grown under &
forestry project can be cut or burned, re-emitting the
stored CO,. Offsets that entail avoiding GHG emis-
shons, in contrast, are permanent. For example, if &
farmer creates offsets through practices that lead to
lower emissions of methane or nitrous oxide, even it
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that farmer Later reverts to high-emission activities, the
affsets created carller still continue 1o exist.

Regulators and buyers must have a mechanism for
tracking reversible offsets to ensure that they have not
been lost. One approach is 1o assign them an expiration
date, Unless a wtility or other buyer submits evidence
that the offsets continue to exist by the expiration date,
regulators can reclassify them as expired. A company
or country that relies on reversible offsets to meet its
emissions cap is essentially deferring emissions to the
tirme when those offsets expire. The emitter must then
either buy new offsels or show that the offsets remain
intact,

Expressing Offsets in Global Warming Potential

Participants In a cap-and-trade system must have a
uniform way of quantifying the greenhouse impact of
the offsets they buy and sell. That is especially impor-
tant because different greenhouse gases cause different
amounts of warming per unit of gas, and they persist
for different lengths of time in the atmosphere.

Global warming potential (GWP) compares the im-
pact of different GHG emissions on the climate over a
100-year period.* The GWP of each greenhouse gos is
determined by two quantities: the amount of warming
a specified amount of the gas causes and the amoant of
thmee it persists in the atmosphere. Consider two hypo-
thetical greenhouse gases, A and B, Both remain in the
atmosphere for the same length of time, but A causes
twice the warming as B. In this case, A would have a
GWP twice as large as that of B. Alternatively, imagine
that A and B cause the same amount of warming, but A
stays in the atmasphere twice as long as B, In that case,
A would again have a GWP twice as large as that of B.

By convention, the GWE of COy, is assigned a value
I, and the GW Psof other gases are expressed in relation
to that of C0,. Table | provides the GWP of the theee
gases most rebevant to land-management practices:
0y, methane (CH, ), and nitrous oxide (N,0). Two
sets of values are shown, one se1 from the 1995 report of
the Intergovernmental Panel on Climate Change and
the other from its 2001 report.®

In quantifying offsets, quantifiers use GWPs 1o con-
vert the tons of CH, and N0 emissions that a project
avoids emitting into metric tons of COLe (one metric
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ton equals about 1,205 pounds). For example. in 20401,
one ton of CH, emissions had the same warming po-
tential as 23 1ans of COy, and thus it would be 23 tons
Cye,

Field scientists typically measure the amount of car-
ben 2nd nitrogen in biomass and soil, rather than the
amount of COy and M, 0. Thus, to quantify offsets, ana-
lysts peed to comvert those field measurements into the
equivalent amounts of GHGs, For carbon, they do that
by dividing the molecular weight of CO, (44) by the
muolecular weight of carbon (12) and multiplying the re-
sult (3,67) by the amouns of carbon in seil, Thus storing
I ton of carbon in the soll saves 367 tons of COe. Ana-
Iysts can similarly convert nitrogen to N0 by divid-
ing the molecular weight of NyO (44) by the molecular
weight of M, (28). They multiply the result (157} by the
amount of nitrogen that becomes 8,0, Thus 1 ton of
nitrogen emitted as N, O equals 157 wns of N,0. Using
a GWP of 296 for N0, 157 tons of N0 is equivalent
to 464 tons of COe. With offsets reliably quantified
in tons of COye, landowners can sell them 1o compa-
nies or countries that must meet their emissions caps
or 1o buyers that voluntarily agree to limit their GHG
EIMisAs0n,

This overview of the steps involved in developing car-
bon offsets based on kland-management techniques re-
veals how challenging that process can be. However,
wilh careful planning and implementation, landown-
ers and farmers can create reliable offsets that help
slow global warming while they alse reap a new Income
stream. The next chapter explores the various kinds of
offser projects landowners and farmers can pursue,
Part 11 of the book then provides a more detailed dis-
cussion of each of the steps outlined in this chapter.



198

Chapter 3

Land-Management Options
for Creating Offsets

Landowners and project developers can pursue a va-
riety of activities 1o create carbon offsets. This chapter
forcwses on four overarching types of projects based on
those activithes:

L. Projects designed to sequester carbon in bio-
mass through the cultivation of new forests and
grasslands or through delays in the harvesting of
forests.

2, Projects designed to sequester carbon in soils
through changes in farming practices, such as
through the adoption of no-nill farming.

3, Projects designed 1o reduce greenhouse emis-
shons of methane and nitrous oxide through
changes in farming practices.

4. Projects designed 1o reduce greenhouse emis-
sions of methane through changes in the
practices used to process and dispose of
manure.

These four types of projects do not encompass every
possible change in land management that could oc-
cur at every site, {This book does not address activi-
thes available o landowners thar are not specific and
unigue, such as building windmills and growing bio-
energy crops.) However, they are particularly promis-
ing because they can

~Create larger amounts of offscts per acre than
other technigues,

= Create offsets at moderate or low cost per ton,
~Create substantial amounts of offscts across the
United States,

Although this book addresses each type of project
separately, any ane change in land-management activ-
ity can exert several different impacts on GHG emis-
sions, For example, a project that shifts from coltivating
annual crops theough plowing and applying nitrogen
fertilizer to growing and permanently conserving for-
est couhd produce several types of GHG benefits, These
inchude sequestering carbon in trees and other vegeta-
thon, sequestering carbon in the soll, reducing Fossil-
fuel emissions from the machines used in cropping.
and curbing nitrous oxide emissions from the fertil-
rzer. Project developers can take all these benefirs inta
account in assessing the amount of carbon offsets theic
praject prostuces, To do so, however, they must quan-
tify the GHG benefits of changes in each source of emis-
slons separately {see Chapters 6-9). They musi also ke
Into account a project’s inadvertent emisslons, such as
from the use of fossil fuels 10 power tractors, which re-
duce the amount of offscts a project can claim {see Ap-

pendix 2,

Increasing the Amount of Carbon
Stored in Trees and Wood Fiber

The mast common type of land-management activity
for creating offsets—and often the maost productive—is
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1o boost the amount of carbon tored in trees and wood
fiber, This activity includes four approaches

~Establishing trees on land that docs not have trees,

=Allowing existing trees to grow larger, or other-
wise increasing the amount of biomass in forest
stands.

~Increasing the amount of carbon stored in wood
products and wood waste.

=Decreasing the loss of carbon stored in trees.

Establishing Mew Trees

Trees are uniquely eficient at removing carbon from
the stmesphere and storing i as long-lasting bio-
mass, Oven-dry wood is approximately half carbon by
welght—carbon that was all in atmospheric carbon di-
oxide before the tree converted it during photosynthe-
sis, As it grows, a typical acre of Douglas Br will seques-
ter abaut 300 to 400 metric tons of COye over its first
5010 75 vears. A healthy 100-year-old stand of Douglas
fir on a productive site may hold as much as 800 metric
tons of CO,e.

Practices for establishing trees are well known. On
many siles that could support trees but do not, the bar-
rier is financial rather than practical. There are two
types of financial barriers. First, other land uses may
provide greater financial returns than activitics pro-
ducing GHG offsets. Second, establishing trees usizally
costs several hundred dollars per acre, and investors
may be unwilling to make a substantial cash invest-
ment on hope of receiving a financial return on the fu-
ture sale of ofsets. On optimal U5, sites, the cost of se-
questering carbon bn trees on former agriculiural land
can be as bow as $6 per ton {,‘Oze.' bt rising land prices
may make this bow sequestration cost unattainable in
the future,

Projects that seek to sequester carbon by growing
new trees should sebect suitable lands. A substantial
portion of such lands probably supported trees at some
point during the [ast millennivm and were cleared for
agricultural use. Suitable lands also include those from
which merchantable timber has been extracted, but that
did not regenerate forest and are not managed. Suit-
able Jands usually do not inclusde native grasslands, and

Land-Management Options

most buyers will not want offscts created by destroying
such lands and replacing them with forest. Note that
the conversion of native forest to a fiber-oriented plan-
tation may reduce the amount of carbon stored in the
forest.

The st cost-effective sites for sequestering carbon
in trees are those that are in low-value agricaltural wse
or those with degraded forest that are located where
land prices are low because development demandi
is weak, Such sites may be able 1o grow trees quickly
enough that the revenue from offsets can cover the
costs of purchasing the land and establishing trees.

Sites that require irrigation to grow 1rees are often
not good candidates for sequestration projects because
of GHG emissions from the fuel used to pump irrga-
tion water and because of the potential for COY, emis-
sions when irrigation water chiemically reacts with soils
and waters. Projects would have 1o take such emissions
into account (see Appendix 2. However, projects that
sequester carbon in wood products by irrigating short-
rotatbon trees may be economically feasible, glven reve-
nues from both wood products amd sequestration,

Allowing Existing Trees to Grow Larger

Profect developers can create offsets by increasing the
age of trees at final harvest or by ceasing harvest andl
fetting young trees grow, If harvesting ends, greater
harvest elsewhere will replace most of the lost supply of
wood products. Such a project would therefore have tos
subtract the emissions from the displaced harvest from:
the amount of carbon the project sequesters, Projects
can mitigate such displacement, or leakage, by includ-
ing new wood production. For example, a project that
preserves forest can include a new plantation that is
managed for a high rate of wood production.
Extending timber rotations can sequester a few met-

ri tons of COye per acre each year by raising the aver-
age carbon stock on productive timberland. However,
because developers of such projects would forego tim-
ber revenue, the cost per ton of offsets could be high.
Moreover, these projects would net create offsets until
the forest reached the longer rotation age, but the costs.
of foregoing harvest woubd occur at the start of the
progect. Still, extending rotation lengths increases not
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only the total amount of wood at harvest but also the
average amount of volume growth per year, partially
offsetting the boss from deferring harvest, At today's
wood prices, offsets crested by extending rotations
would wsually cost more than 5100 per ton, However,
they could cost less if the species or quality of the trees
is low ar if the landowner has some other reason for
deferring harvest.

In theary, another strategy for increasing forest
carbon stocks is reducing carbon boases from distur-
bances such as fires and disease, However, in practice,
such disturbances are hard to control. In addition, ef-
forts to reduce disturbances {such as vigorously thin-
ning overstocked stands to curtail the risk of fire and
disease) may also produce more GHG emissions from
the added wse of fossil fuel than the sequestered carbon
offwets.

Inereasing the Carbon in Wood Products
and Wood Waste

‘Wood products such as paper and lumber hold car-
bon sequestered from the atmosphere. Projects may in-
crease such sequestration by boosting the proportion
of harvested wooxd that forest owners set apart for wood
products.

Whether carbon sequestered in wood products
counts a8 offsets depends on the GHG mitigation sys-
tern, A regulatory or veluntary system may assign
ownership of such offsets to tree growers, wood prod-
uct manufacturers, whoever posesses the wood fiber,
the government, or someone else, [f the system assigns
ewnership to the possessors of wood fiber, very few
will have enough carbon storage to justify the costs of
documenting it, so0 most such sequestration would go
uncounted, If the system assigns ownership 1o land-
owners who grow trees, the offsets could provide o no-
ticeable increase in the financial returns from forestry,
thus encouraging the growth of trees for wood prod-
ucts. If the system assigns ownership 1o Lree growers or
product manufacturers, the amount of carbon stored is
a function of the lifespan of various products, based on
sudies of how bong they last.

With efficient timber harvest, only about a quarter
to a third of the carbon in live trees usually ends up in

products. Whereas entire tree trunks may be used to
make paper or other wood products, this stem wood
contains only a bit more than half of the carbon in a
merchantable tree. Processing the stern wood produces.
mill waste, which further reduces the carbon from
trees that goes into wood products, Some of the mill
waste is used for products such as partiche board (which
could be counted as sequestered carbon for the life of
the board), but some is burned for heat or electricity
{which could not be counted as sequestered carbon, but
which might avedd fossil-fucl emissions) Nevertheless,
the rate of carbon flowing into prodscts can be signifi-
cant, For example, tree growth on a productive site
hosting Douglas fir in the Pacific Northwest can aver-
age more than 200 board feet per acre per year, This-
represents slightly more than | metric ton of COye of
carbon in lumber.

Carbon sequestration in wood products can rise
even when carbon stocks within a forest are con-
stand. In a forest where harvest equals growth, and the
amaount of carbon in woody debris and on the forest
floor remains constant, the 1otal amount of carbon in
the forest will not change appreciably. Yer wood is flow-
ing out of the forest, and any wood products will se-
quester carbon, OFf course, wood products are taken
oul of use over time, so project developers and buyers.
must apply decay rates to offsets based on sequestration.
in these products.

The ultimate fate of the wood products also affects
the amount of offsets that a project can creste. When
buried in an engineered and managed kandRll, most
carbon in wood waste remains stored almost indefi-
nitely, Buried waste usually releases a small amount of
methane, bat this usually cancels out only a portion of
the sequestration, However, if waste is burned or left
te decompase, it releases essentially all its carbon into
the atmosphere, reversing all the initial offsets awarded
o a project for sequestration in wood products. IF the
waste decomposes in anaerobic conditions, it could re-
lease enough methane 1o lead 1o a negative offset.

GHG mirigation systems may allow project develap-
ers to count carbon stored only in wood products that
remain in wse, or they may also allow them to count
carbon in products disposed of in landhlls, 1T the bat-
ter is the case, either the landfill operatar or the proj-
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ect developer can claim credit for the offscts depending
upon who owns the rights to the carbon stored in the
Landfll.

Decreasing the Loss of Carbon Stored in Trees

Carbon released from forests accounts for a significant
proportion of anthropogenic emissions. In the United
States, forest is usually cleared for residential devel-
opment.* In developing countries, forests are usually
cleared for agriculture, Reducing those losses would
not only provide greenhouse benefits but also help
maintain the ccalogical value of forests.

However, simply preventing the removal of trees
from a specific area, without addressing the reasons
why removal is occurring. is unlikely to result in much
net GHG benefit. Most demand for wood or land will
be displaced o ather bocations.

Project developers may satisfy demand for wood
by establishing a highly productive forest plantation
on land not previously forested, usually land in agri-
cultural use, Displaced demand for agricubtural land
could be offset through lower agricultural subsidies
or the use of more productive or sustainable farm.
ng methods. Incentives for chustered development,
or regulatory limits on development, could also re-
duce demand for lapd. Fer example, a landowner could
volusntarily cluster development—indeed, clustering is
occurring in many forested rural regions of the United
Stales to preserve habitat—or a zoning board could re-
quire clustering. Any resulting offsets would have to
undergo an additionality test and account for leakage.
However, they would be legally strong if both the land-
owner and the zoning board acknowledge the potential
claims of the other and share the benefits.

If trees have valise as timber, and the landowner re-
quires payment of at least the value of the timber 10
preserve the trees, offsets are likely to cost at least 570
per metric ton COye in the United States. The cost of se-
questration can be much Jower if there is no alternative
economic use of the wood fiber. The cost can be much
higher if & project mast buy all the timber on a prop-
erty each year but can count only a small portion of the
todal carbon stock as an offset each year because clear-
ing affects anly a small proportion of the forested area,
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“This optéon is financially viable only if offsel prices are
relatively high.

Increasing the Amount of Carbon Stored in Sail

Globally, soil and plant detritus contain 1.5 to 2 trillion
metric tons of carbon—nearly three times the amount
in the stmaosphere. Yet conventional agricultural prac-
tices, especially plowing. have reduced soll carbon
stocks. This situation has created an opporiunity foe
landowners: by replenishing these lost carbon stocks,
they can remove carbon dioxide from the stmosphere
and can market the stored carbon as offsets, Practices
that restore carbon also improve food security because
they help soil retain moisture and nutrients while mak-
img those nutrients accessible 1o growing plants. That,
In turn, reduces the need for nitrogen fertilizer, thereby
cutling nitrous oxide emissions.

Crver time, the amount of carbon in soil moves to-
ward equilibrium, when carbon removals exactly bal-
ance carbon inputs. Land-management practices that
change the rate of carbon inpul, rate of carbon re-
moval, or both can raise the equilibrium bevel and in-
erease carbon stocks.

Strategles that can increase soil carbon include:

-Curbing sofl disturbance from tillage when grow-
ing annual crops,

~Increasing carbon inputs [rom plant residue by
boosting the rate of plant growth or the propor-
tion of time that plants are growing and by leav-
Ing the biomass onsite,

~Increasing the proportion of plant biomass re-
tained onsite.

=Switching 1o perennial species such as grasses and
Improving grassland conditbons.

~Changing conditions 1o favor, 1o a degree, the for-
mation of inorganic carbon compounds.

Decreasing Soil Disturbance in Annual Cropping

In conventional tillage, plowing completely inverts the
soil after the harvest of one crop and before the plant-
Ing of the next crop. The acration and exposure of or-
gAnic matter spurs actlivily among microbes that use



202

Ovendew

organic materials as food, thereby decomposing it and
releasing CO, into the atmosphere.? Tillage provides
Iimmediate benefits by releasing some nutrients pre-
vioudy protecied within soll aggregates, controlling
weeds, and speeding soil warming in the spring, Flow-
ever, over time, these benefits come at the cost of de-
graded soll quality.

Conservation tillage encompasses a range of methods
for preparing the seedbed that curb evosion and leave at
beast 15 to 30 percent of the surface covered with crop
residue immediately after planting (the specific per-
centage depends on the crop), Conservation tillage also
requires fewer passes of equipment than conventional
tillage and thus reduces fossil fuel emissions,

Such methods include no-till and reduced-till crop-
ping, which disturb the soil less than conventional till-
ape, and other practices that leave substantial amounts
of crop residue on the soil surface. Conservation till-
ape raises the proportion of arganic carbon in the soil
by avoiding increases in soil respiration, which con-
verts organic carbon to CO, released into the atmo-
sphere, Reducing tillage also allows clumps of wil to
retain carbon-containing organic material, preventing
it from decomposing.

Farmers using so-Hill cropping do not disturh the
soil except to carve dots in the ground for seed, No-till
farmers also beave crop residues on the ground, which,
abong with herbicides, help control weeds. Farmers
practicing redieced-rill farming {alsn called strip plove
ing) plow only narrow strips of soil, breaking up the
soil less than comventional plowing. Redaced-till prac-
tices inchude ridge tilling, wherein farmers make ridges
every two or three years and grow a row of crops on
each ridge, leaving the soil undisturbed between har-
vest and planting.

Another type of conservation tillage is chised plow-
ing, wherein farmers use vertical shafts to rip the sodl,
aeraling it but leaving some crop residue to protect the
surface from erosion, Chisel plowing leaves a rough
surface and requires disking to smooth I

Mot all crops are amenable to no-till farming. Re-
moving root crops, such as patatoes, from the ground
disturbs the soil, and Farmers sametimes need tillage to
control pests or diseases. For example, California regu-
lations require farmers to shred the root crowns of cot-

ton plants every fall to control pink boll worm, which
they do using Uilkage.

Recent analyses have shown that reduced-till prac-
tices sequester carbon only under certain climatic
conditions. Regions with relatively high precipitation
(such as the ULS. Corn Belt, which extends from Indi-
ana to lowa) have a fair potential for storing carbon
because they have high productivity, which provides
large amounts of crop reskdue as carbon inpat o the
soil. Dieier environments (such as the Great Plains, west
of the Carn Belt) may not generate enough sequestra-
tion to make offset profects financlally viable, That is
because bower rates of productivity yield only madess
carbon inputs, and soil respiration over a larger pro-
portion of the year may actually reduce carbon inpus
to the soll.

Reduced-till practices such as chise]l plowing can
il disturb the soil encugh that it stores lintle carbon,
Unlike reduced-till farming, no-till cropping can re-
store some of the carbon lost through tillage. Although
sequestration rates vary with climate and crop rota-
tion, no-till farming boosts carbon storage in maoist,
semlarid, and arid conditions alike because it slows
respiration enough to raise the equilibrium soil car-
bon content. Increases in soil carbon are greatest when
farmers couple a switch 1o no-1ill cropping with inten-
sified cropping (see the next section). However, no-till
farming does not expand carbon stocks in cold, moksg
climates where soil carbon levels are already relatively
high, sisch as in parts of castern Canada.

Rotational-till systems uie both conventional and
conservation tillage practices, depending on the crop.
to control pests and weeds. However, rotational sys-
tems are not particulardy effective in sequestering car-
bon. Studies have shown that carbon storage declings
dramatically if land under continuous no-till manage-
ment reverts o convemional tillage. Even a singhe pass
of the plow every four to five years releases much of the
carbon stored through previcus no-till practices.

Switching from plowing to no-till farming may in-
crease nitrous oxide and methane emissions as soil
structure recovers from plowing. The mechanizms that
cause these increases are not compietely understood.
but they probably reflect low oxygen levels within
clumps of sail that form after tillage ends. The increases
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in methane and nitrous oxide emissions can cancel out
the GHG benefits of carbon sequestration resulting
from no-1ill farming for several years. Because most of
the extra GHG impact stems from nitrous oxide emis-
sions, developers of no-1ill projects must carefully con-
trol the timing and amount of nitrogen fertilizer they
apply. They must also continue their projects for at least
a devade to counteract this effect. Also, in many parts
of the coumtry, a substantial portien of cropping al-
ready uses conservation tillage, As a result, the base-
line for a project will reflect this existing proportion
of conservation Lllage, and a proportion of the carbon
sequestration achieved by the project equal 1o the pro-
portion of existing conservatbon tillage will not count
a3 an offser,

Increasing Carbon Inputs from Crop Residue

Plant reshdwes converted into argank matter are the
major source of carbon in soil, so leaving plant reskdues
behind after harvesting is an important technique for
enhancing soil carbon, Farmers can raise the amount
of crop residue by accelerating the growth of existing
crop strains or switching to crops that produce more
biomass. For example, soybeans produce relatively lit-
tle residue, whereas corn generates large amounts. 1f
farmers beave crop residucs on ficlds, switching from
soybeans to corn will increase carbon inputs to the soil,
all other aspects being equal. The extent to which sach
activities can lead to carbon offsets depends on a vari-
ety of factoss that landowners need to carefully con-
sider before they embark on an offset project.

Most crop residues decompose over a few years.
A fraction of | percent of such residues typically be-
comes. humic material, which can persist in the soil
for centuries. Decomposition converts most of the re-
maining carbon to CO,, which is returned 10 the a-
maosphere. The persistence of soil organic carbon is in-
versely related to temperature: cold soils can build huge
stocks of organic matter, whereas many tropical solls
never accumubate much, regardiess of inputs and land-
management techniques.

If farmers expand residue inputs for only a few years
and then retarn to bower bevels, much of the gain in soil
carbon will quickly be lost, as microbes consume easily
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decomposed plant material and refease O, However,
if farmers of moderately productive, temperate soils
sustain high residue levels for a decade or two, a signifi-
cant proportion of the gain in soil carbon from humic
materials should persist long afier the farmers revert 1o
Jow input levels,

Mineral fertilizers and better crop varieties raised
crop ylelds steadily during the latter half of the twen-
tieth century. This increased the amount of plant resi-
die, and thus carbon, in the soil.* In the US. Corn
Belt, rising amounts of crop reskdues partially reversed
losses of soil carbon from tillage in the frst half of the
lasz century. Further increases that may even surpass
natieral s0il carbon levels may be possible through the
application of organic fertilizers such as manure and
compos.

Ralsing levels of organic carbon in soil can increase
nitrous oxide emissions, which have a greater warming
impact than the carbon sequestration mitigates. This is
mwost likely to occur when projects start with very low
levels of soil carbon and when nitrogen is plentiful in
the soll. Moreover, if farmers obain manure by adding
less of it to other locations, then the carbon gains may
come at the expense of carbon losees from the soil a1
other sites.

Enhancing crop production can exert negative as
well as positive GHG impacts on-site, upstream in the
production chain, or downstream, The manufacture
of chemical fertilizers typically causes substantial up-
stream emissons. In some cases, sequestration of car-
bon in soil can more than offset these emissions, but
project developers must analyze the net Impact. Under
continuous tillage, the COue of soil carbon sequestra-
ticn resulting from increased carbon inputs 1o the sofl
from increased fertilization appears to often be lessthan
the CCY, emissions from manufacturing the additional
fertilizer (S<hlesinger 20080). However, land manag-
ers may also apply more fertilizer than plants and soil
biota can absorb, This excess nitrogen can cause signif-
icant nitrous oxlde emissions, and it 1s the major soarce
of dewnsream water pollution in some regions,

Irrigation enhances crop production and therefore
sodl carbon, particularly in semiarid and arid regions.
However, Increasing irrigation typically raises emis-
sions of methane, nitrous oxide. and CO,, canceling
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oul some or all of the carbon sequestration. If efforts 1o
expand crop production rely on more irrigation, proj-
et developers should account for any resulting meth-
ane, nitrous oxide, and CO, emissions, and for emis-
sions from the fuel used for pumping. Rising amounts
of crop residue can slso sometimes lead to methane and
nitrous oxide emissions. Although both dry and motst
solls are generally methane sinks, residue that decom-
poses while saturated with water produces methane,
Farmers may also burn residues to clear the soll sur-
face for later crops, control disease, or release nutrients,
If combustton ks incompiete, this burning produces
methane, Again, project developers must take these
emissions into account,

Boosting crop residue by increasing the proportion
of time that plams are growing on a site usually entails
eliminating or reducing fallow periods, when the soil
is bare. For example, if farming focuses on a summer
crop, and a ficld has lain bare between fall harvest and
spring planting, cover crops such as rye and legumes
enhance carbon storage because of the added residues
they produce, Farmers often treat cover crops as green
manure, leaving the whole plant in the field to provide
maximum carbon input. Although increasing the pro-
portion of time that plants are growing enhances car-
bon storage, coupling more growing time with no-till
farming Is much more effective because this both in-
creases carbon inputs and decreases removals.

If farmers were to allocate the cost of cover crops
only to carbon sequestration, the cost per ton would
be moderately high. However, the cost per ton of sc-
questration could be modest if the cover crop is a nitro-
gen fixer, reducing the need for chemical fertilizer, and
if it enhances soil quality and thus crop production.
Switching from chemical fertilizers to cover-crop resi-
dues may also cut pitrous oxide emissions, much like
switching from chemical fertilizer to manure,

Bare-sammer fallow has proven an imporiant land-
management option tn sembarid and arkd regions, Wa-
ter infiltrating the soil accumulates during the fallow
period, when crops are not actively growing and trans-
piring. Greater water availability enhances production
during the next growing season. which is then followed
by anather fallow period. Unfortunately, soil respira-
tion continues to remove carbon from the soil during

the fallow period. Under a no-1ill system, residues limit
waler bost through evaporation, enhancing carbon stor-
age in semiarid and arid soils. Farmers can coop con-
tinuously on some sites using no-till practices. whereas:
they might need fallow periods if they were using con-
ventional tiltage.

Switching from Annual Crops to Perennial Plants

Over time, croplands converted to perennial cover
such as grass or some kinds of trees approach native
conditlons in the amount of organic carbon they store.
The switch lessens soil disturbance and improves soil
structure, Although the rate of carbon storage 1s con-
siderably slower than the carbon loss that ocourred af-
ter the land’s orkginal conversion to cropland. the soib
is Jikely 1o gain more carbon than under other manage-
ment aplions,

For example, the U.S. Conscrvation Reserve Pro-
gram, which encourages landowners to st aside mar-
ginal cropland for grassland and forest, has seques-
tered more carbon in LS, agricaltural lands than any
other program. As of 2004, the program had cnrolled
nearly 35 million acres with grassy or woady perennial
vepetation ® However, the total sequestration is small
relative to total emisssons from agriculture,

When quantifying the greenbouse benefits of con-
verting cropland 1o grassland or forest, developers nust.
estimate leakage—the other lands planted in crops as a
result of the loss of project cropland. Research shows
that about 20 percent of a conserved area is canceled
by other lands brought into production elsewhere (Wi
2001, The amount of leakage may be more or bless than
the propertion of area displaced (Murray 2004),

Mixed systems incorporate one 1o several years of
pasture or hay into a crop rotation, such as four years
of corn followed by four years of hay. S1ands of peren.
nial grasses such as hay tend 10 have more root mass
than annual plants, so switching from annual crops b
a mixed system can increase carbon stocks by expand-
ing below-ground residue, However, the gains will not
e s great as under a permanent switch from annual
crops to perennial species, particularly If farmers use
tillage to clear perennial plants for an annual crop,

Some projects may consider harvesting plant resi-
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dues lor use as fuel. Developers should analyze such
projects carefully because removing residues reduces
carbon inputs into the soil. The net effect of projects
that remove aboveground biomass from a site will de-
pend on the soil carbon stock, the amount of resid
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plant growih from nutrients rebeased by fre offscts the
removal of residue, leading to a minimal loss or even
an inceease in carbon storage. A portion of the burned
material also terns into charcoal, which can persist for
millennia in the soll {although if sites burn again, the

feft on the soil, and the speed at which the retained
material decomposes, Even so, if residues displace fos-
sil Fuel used for energy, this mitigation will usually be
msch greater than the amount of soil carhon lost.

Improving Grassland Conditions

Several grassland-management practices influence the
carbon balance in soils, and thus they could provide
the basis for offset projects. These practices include re-
ducing grazing intensity, changing the timing of graz-
ing. irrigating grasslands, applying mineral and or-
ganic fertilizers, seeding more productive varieties and
legumes, and reducing or eliminating burning, The
more landowners use these practices in managing pas-
tures and rangelands, the more carbon the lands will
store.
Adding water or nutrients can increase plant growth
and thas the amount of plant blomass available for car-
bon storage. Grazing has an impact on carbon storage
because it removes biomass, but the effects are vari-
able because some plant species respond to some types
of grazing by allocating more carbon to roots than to
shoots. Under many conditions, a higher proportion
of root ressdues than aboveground biomass residues
are incorporated into soil organic matter. As a result,
some grazing regimes that improve grassland condi-
thons can sequester carbon, When the grazing regime
does not have this effect and leaves more carbon in the
shoots, biomass mus: be transferred to the soil through
physical mixing such as carthworm activity or through
Teaching of dissolved organic carbon into the soil. 7
The net impact of fire on the starage of erganic car-
bon depends on two contradictory effects. Intuitively,
burning surface organic matter would seem to Himit the
petential for increasing soil carbon because that prac-
fice converts plant matter into atmospheric CO,. How-
ever, burning stimulates new plant growth, in part by
releasing nutrients bound in plant tissues, In moist cli-
mates (such as the eastern prairkes of the United States),

charcoal may also burn),

The increase in plant prodfuction in response to fire
depends on several factors, including climatic varia-
bility, topography, and grazing. The net effect of fire
on carbon storage is therefore highly variable. These
impacts range from negative under conditions such as
drought, which limits later plant production, to positive
in situations where regrowth (with or without charcoal
production) outweighs carbon consumed by fire.

Sequestering Inorganic Carbon

Most sail carbon projects target organic carbon, which
is derived from the tissues of plants or animals and
is contained in organic molecules. Inorgankc carbon,
though, is an important component of total sedl carbon
levels, particularly in arid soils. Inorgankc carbon can
be very stable and thus remain in soil indefinitely. How-
ever, potential rates of Inorganic carbon sequestration
are low, and in most soils, they are less than potential
sequestration rates for organic carbon. Irrigation can
cause noticeable rates of deposition of inorganic car-
on in soils, but the effect of increasing water can cause
substantial amounts of net CO, emissions from solls.
Pumping irrigation water also causes substantial CO,
emissions if fossil fuel is nsed as the source of energy.

Soils can either produce or destroy inorganic car-
bon, depending on several factors, but mainly on soil
pH. Alkaline soils usually convert CO, from the air
imo solid carbonate, especially calcium carbonate.
Achdic soils usually break down carbonates and bicar-
bonates in the soil, releasing the carbon in these male-
cules as COy. Irrigation of soils with water containing
substantial amounts of calcium bicarbonate can re-
bease inorganic carbon as OO, becanse of acidification
resulting from greater plant growth and nitrogen fer-
tilkzer. If a project entails irrigating arid soils, it should
assess emissions from inorganic soll carbon.
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Reducing Fuel Use

Cutting the amount of fossi] fuel used to manage lands
reduces greenhouse gas emissions directly. Land man-
agers can curb fuel use by switching to cropping prac-
tices that require fewer passes of equipment across
fields or to practices that require less power for each
pass, For example, plowing requires mare power than
muost other cropping activitbes.

Eliminating plowing by switching bo no-till farming
can save a significant amount of fuel while requiring
only modest amounts of greater effort during planting
and spraying, Typically, projects that switch from con-
ventional plowing to no-till farming save about 2 gal-
lons of fuel per acre per vear, Every gallon of fuel burned
emits about 08 tons of CO,. For a farm that cultivates
2,000 acres, reducing emissions by 2 gallons per acre
per year would cut total emissions by about 40 metric
tons of COye per year, If land managers switched back
1o comventional tillage, they would stop generating new
offsets from cuts in fuel use, but they woukd not reverse
affsets from previous years.

Land managers can also reduce emisslons by switch-
ing from fessil fuel 1o biofuels. However, any net reduc-
tions in greenhouse gases must acoount for emissions
from the production of the biofuels, which can be sig-
nificant. Verifiers must also ensure that cuts in emis-
sions are counted only ance, rather than by bath the
fusel manufacturer and the end user. (This book does
not include guidelines for calculating offsets from bio-
fusels. The fuel sector has developed those methods,
and they do not relate directly to land-management
practices.}

Reducing the Use of Nitrogen Fertilizer

Hiological and geochemical processes in soil can con-
vert nitrogen from fertilizer to nitrous oxide, which is
emitted to the atmosphere, Because one pound of ni-
trous oxkde has about 300 times the warming effect of
one poind of C0,. a relatively small amount of nitrous
oxide emissions can offset the entire greenhouse bene-
fit of sequestering carbon in soil.

Land-management practices, especially agricultural
practices, greatly affect the amount and transforma-

tion of nitrogen in soils. The major human sources of
nitrogen in soils ocour when farmers apply fertilizers
and manure and when they incorporate crop residue
into soil.

To mitigate nitrous oxide emissions, landowners
can either reduce the amount of nitrogen in the soil or
interrupt pitrification and denitrification. Nitrification
is an oxidation process that typically releases energy
and produces nitrate. Under some conditions, nitrifi-
cation can result in some of the nitrogen leaking out as
nitrous oxide. Denitrification entails a chain of micro-
biological reactions that mostly produces gaseous ni-
trogen (M, but can also emit nitrous oxide or nitric
oxide from intermediate steps in the process.

The primary option for reducing nltrous oxide
emisstons from soll ks curbing the use of nitrogen fer-
tilizer. U5, farmers often apply more nitrogen in fertil-
izer than crops can absorb, Testing soil 1o determine its
nitrogen content, calculating the amount the next crop
needs, and adding just enough to counter any short-
fall may allow land managers to reduce their fertilizer
use, thereby saving momey as well as reducing nitrous
oxlde emisstons. Such practices can also reduce water
pollution because the excess nitrogen that crops and
microbes cannot absorb can leach into streams and
groundwater during wet periods,

Timing nitrogen inputs to match crop demand for
nitrogen is another strategy for reducing nitrous oxide:
emissions, The greatest need for nitrogen occurs when
crops are adding bivmass and forming seeds, which
wsually have a higher nitrogen content than other plant
tissues. This growth generally occurs in the spring and,
in regions with summer moisture, summer. However,
farmers often apply fertilizer in the fall because the soil
is firm and can support the weight of heavy equipment:
and because they often have more time after harvest.
Fertilizing during planting or after crops emenge (often
by using lighter existing tracks or large tires to avold
soil compaction) can decrease nitrous oxide emissions
and also transdate into a direct financial benefit. Nitri-
fication inhibitors, which slow the release of nitrogen.
can further improve the match between the timing of
nitrogen rebease and crop demand for nitrogen.

Ammaonia and ammenium bicarbonate usually have
higher nitrous oxide emissions per unit of applied ni-
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trogen than other common forms of fertilizer. Thus
farmers can reduce nitrous oxide emissions by switch-
ing from ammonia or ammeninm bicarbopate o an-
other form of fertilizer.

Sodls that are very acidic—thaz is, those with a pH
of 5 or bower—prodoce more nitrous oxide than sther
sobls. Land managers may want to consider liming such
soilito decrease theiracidity. However, liming also pro-
duces C0, emissions, and developers should consider
those emissions when assessing a project’s viabiliny.

If the entire life cyele of agricultural production is
considered, the OO, emissions that result from mang-
facturing nitrogen fertilizer are large. However, if a
farmer reduces use of nitrogen fertilizer, the fertilizer
manufacturer docs not necessarily make less fertil-
izer, and emissions may nod go down, Even if the emis-
shons from manufacturing fertilizer decrease, this de-
crease will show up in the emissions inventory of the
fertilizer manufacturer. The farmer who uses less fertil-
lzer does pot get to count the emission reduction of the
fertilizer manufscturer unless the farmer and the fer-
tilizer manufaciurer have an agreement that the farmer
will count the emission reduction and that the fertil-
irer manufscturer will not count that reduction.

Reducing the Frequency and Duration of Flooding

Although the processes governing methane and ni-
trous oxide emissions from sodl are complex, those
emissions result mostly from just 2 few steps. Both pro-
cessrs require that soils be depleted of oxygen, which
meost often oocurs in water-saturated soils. In methane
generation (or methanogenesish, soil microbes use car-
bon compounds to produce energy under low-oxygen
conditions, with methane as one output. Channpels in
the soil or plants can speedily transport methane from
deep in the soil to the atmosphere, Howeser, if the
methane diffuses into high-oxygen microsites within
the soil, oxidation can consume the methane before
it is emitted 1o the atmosphere. The balance between
the production and oxidation of methane determines
the net flow between the soil and the atmosphere. Ni-
trous oxide production eccurs during denitrification,
In this process, soil microbes use carbon compounds
tix generate energy while consuming soil niteate. This
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process produces mabecular pitrogen (M,) and nitrouws
onide (N,0, which diffuse through the soil and inta
the st rosphere.

Methanogeresis and denitrification occur under
different environmental conditions, but they share twe
characteristics. Both result from the activities of soil
microbes, as affected by temperature, molsmare, pH,
and other environmental fectors. In turn, a few ecolog-
ical conditions—climate, topography. soil properties,
vegetation, and human activity—govern those envi-
ronmental factors, A change in the ecological condi-
tions can change the environmental factors and thus
how much nitrous oxide and methane the soil emits.
For example, intensive graring can compact soil and
limit water and air flows, creating anaerobic condi-
thens {which increases methane production) or pro-
longing dry soll conditions (which increases methane
consumption).

A large proportion of methane emisssons from soil
stem from rice paddies and wetlands. Changing plant
species or rice cultivars can reduce the amount of car-
bon exuded by roots, which reduces the input avail-
able for methanogenesis, significantly curbing meth-
ane emissions, The transport of methane from wetland
soils to the atmosphere occurs mainly through plant
stems and roots, particularly through gas-filled tubes
within those components. Land managers can reduce
the transport amd release of soil gases by replacing
plant species or cultivars with others that do not have
internal tubes that effectively transport gas.® For rice
growers, the greatest opportunity for reducing meth-
ane emissions entakls switching from rice varieties thas
need Aooding to upland varieties that are grown with-
oul flooding.

Reducing Emissions from Anaerobic
Decomposition of Waste

Landowners can often produce offsets by switching
from a manure-handling system that emits high lev-
els of GHGs to a system that emits low levels. Storing
manure with limited aeration usually results in anacro-
bic decomposition, which produces methane. In con-
trast, treating manure o it is thoroughly aerated al-
flows aerobic decompaosition, which generates very low
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emissions. Conversion of manure to methane ranges
from nearly compiete in anacrobic digesters to nearly
nothing in intensive acrobic digesters and daily spread-
ing of residue on fields. A practice that produces large
amounts of methane can have low emissions if it cap-
tases and destroys methane before it is released into the
atmosphere.

The Intergovernmental Panel on Climate Change
has defined common manure-management praclices
with higher methane production (from highest 1o low-
est emissionsk

Anaerodic lagoos: Waste 15 flushed with water to
open ponds, where il 13 stored for more than a month,
with or without the capture of methane or the use of
water that remains after solids settle.

Anaerobic digester: Solids are converted to methane
with the help of a slurry of dung and urine, depending
on temiperature control, mixing, or pH management.
The resulting gas may be released, flared, or used to
PENETAlE POWer.

Liuid slurry; Dung and urine are transported and
stored for months in liguid form, with water added as
needed for handling, in tanks open to the atmosphere.

Pit storage: Combined dung and urine are stored in
vented pits bebow stalls.

Deep lirter (cattle and swinek Dung and urine accu-
mulate in stalls for long periods.

Common manure-management practices with low
methane production (from highest to lowest emissions)
include the following:

= [y lot: In dry climates, litter is allowed to dry in
stalls before it is removed.

=Pasture: Waste from pastared or range animals is
left where deposited and not managed.

= Powltry marnure: Waste is collected in cages, with
or without bedding.

-Solid storage: Dung and urine are collected from
stalls and stored for months, with or without
drainage of liquid; this is followed by another use
or disposal method,

-Composting—extensive; Waste is collected, piled,
and turned regularly for aeration.

= [aily spreading: Waste is collected daily from
harns and spread on ficlds.

=Compasting—intensive: Waste is placed in a vessel
or tunnel with forced acration.

—Aerobic treatment: Waste ke collected as liquid and
managed with forced aeration to allow nitrifica-
tign (the conversion of ammanium to nitrate) and
denitrification,”

Treatment produces large amounts of sludge, with the
extent of methane emissions depending on how the
sludpe Is managed.™

Table 3.1 shows the typical methane emissions from
cach practice. {The warming potential of nitrous oxide
emissions from manure is usually small relative to thas
of CO, and methane emissions.)

As mentioned carlier, landowners can take two ap-
proaches to reducing greenhouse gas emissions from
manure. One is to switch from a high-emissions pro-
cess b a low-emissions process, such as from an anaero-
bic system 1o daily spreading. The other approach is 1o
capture methane from a high-emissions sysitem and
burn it. When methane is burned, it produces CO,,
which is a GHG with a lower warming effect than meth-
ane. Alhough projects that capture and burn methane
meay raise the percentage of manure converted 1o meth-
ane, burning destroys the methane and thus prevents ie
from acting as a GHG. Howewer, the colbection system
must be efficient: if more than a tiny proportion of the
methane leaks into the atmosphere, net emissions may
be greater than those from a bow-emissions system.

When methane is burned and converted to OO,
embsslons are the same as if the manure had decom-
posed. The carbon in methane comes from animal feed,
which is usually plant material grown the year before
the animal ate the feed. Because plants grow by cap-
turing atmaspheric Oy, burning the methane from
manure simply returns that carbon 1o the atmosphere.
Thus, the net offset is the dilfference between the warm-
ing effect of the destroyed methane and the warming
effect of the resulting CO.,

Growing pressure to control odors and air pollution,
combined with new rules limiting air and water pollu-
tion, have spurred interesl in lower-emissions systems
for handling liquid manure. In particular, stricter lim-
its on water and air pollution have prompled opera-
tors of confined animal feeding operations (CAFOs) 1o
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Table 3.1 Methane Production from Different Systems for Managing Manure under Different Temperatures

_-1 Percent of potential | Percent al potential | Percent of poteniial
| CH, production CH, production | CH, production
System aghieved, cocd achived, iemperate schieved. warm il
Pasture (i1 T Qs I o2
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Dieep lister o | 0 | 03 storage < | month
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Poubry 005 |_ aars | 0K
Solid storage o | 0015 | ooz N
By ot T I aos . s |
Pit o a | 0l LSm_ngImml;h
pit 039 J 045 | 072 Storage » | month
Liquid slurry 0w | D45 | arz
| | Depends on rate
Anacrabic lagoon 0-1 | -1 { -1 of CH, capture &
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| | destruction
s il oo | o 0015 |
exlensive |
| Campasting- | |
| imensive LT r T | LT
b — i d
| Acrobsc | andl | 00 | o '

Notes: Cool s defined as an average annual temperature less than 15°C warm is defined a5 an sverage snneal temperature

greater tham 25°C; and temperaie is defined a5 an average anoual temperature between warm and cool. EI'I. production is

the propoetion ol carbon input that is converted to CH,.
Source: IPCC 2000,

adopt new ways of treating large, concentrated amounts
of manure. A single operation that houses over a thou-
sand cows or tens of thousands of chickens can pro-
duce tens of thousands of tons of manure—and signifi-
cant quantities of GHG emissions—each year.

Feed for confined animals is usually grown far from
the CAFO, and animals that eat shipped-in feed usu-
ally produce far more manure than nearby lands can
absorb. Farm managers often wish to avoid the signifi-

cant transportation costs of returning untreated ma-
nure 1o the fields that grew the feed. Anaerobic diges-
tion of manure dramatically reduces the volume of
material that must be transported. Digesters can also
reduce odors and water and air pollution in lagoons
used to stofe manure,

Anacrobic digesters maximize methane produc-
tion by storing and processing liguid manure under
low-oxygen conditions and by providing warm condi-
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Table 3.2 The Potential of Land-Management Options to Create Offsets

——

——= :
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1o reestablishing trees an sites where they were recently remioved by harvest or another disturbance, Mo :.podﬁc kength ol
1ime separates afforestation and refarestathon. However, wnder the Kyota Prosocol. affcrestation refers 1o lands that have
ned been foressed for at beast 50 years. Eligibility for GHG coedits from reforestation is limised to lands that did mot have

frees a5 of December M, 1989,

tions that speed the metabolic activity of bacteria that
digest manure. However, rather than releasing this
methane to the atmosphere, farmers can capture and
burn it. converting the methane to CO, and poten-
tially producing offsets. (A properly managed anaero-
bac digester can also avodd releasing ammonia, which
becomes an air pollutant in high concentrations.) This
approach ks particularly promising for producing off-
sets because use of such digesters is not yet the stap-
dard approach to manure management, The methane
produced by a digester can be burned in a flare, or it
can be cleaned, dried, and burned in a generator to
produce electricity,

As the cost of digesters falls, prices for electricity
and offsets rise, and limits on air and water pallution
become more stringent, more U5, farmers may gain
by converting wet, open systems for handling manure
(such as lagoons) to closed anaesobic digesters. Such a
move can reduce emissions by up bo 5 metric tons of

COye per dairy cow each year and by up to 0.4 metric
tans of CO,e per pig each year.

The Bottom Line

The benefits of GHG mitigation projects must be greater
than the cous, If project developers intend to ereate off-
sets for sale, that means revenues must be higher tham
cous, adjusted for risk.

Boosting revenues requires producing large amounts
of offsets at low or moderate cost. Modest changes
in land use do not wsually produce large amounts of
offsets. Some land-use changes can provide moder-
ate amounts of offscts, but land managers are likely b
consider such changes significant shifts in how they
do business. and thus they may be reluctant to pursue
them (see Table 3.2).

Converting open land to forest can generate several
hundred tons of COue of offsets per acre, usually over
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several decades. Switching to contained manure can
reduce GHG emissions by thousands of 1ons per farm
per year. Yet afforestation and anzerobic digesters re-
quire significant up-front capital investments, Activi-
ties that produce offsets at very bow cost may include
reducing fuel use and changing the use of nitrogen
fertilizer. Land managers may also take inexpensive
steps to increase soll carbon, though they may achieve
annual offsets of only a ton of COue or less per acre.
Maintaining those affscts precludes later plowing ar
land development. Landowners may regard these con-

Land-Management Options

straints on future options as a significant cost, even
though the cash cost of sequestering the carbon may
b low or negative.

For affset projects to be financially viable, they must
usually be compatible with the creation of the products
that ylelded the bulk of preproject revenes. Project de-
velopers must careflully examine their production pro-
cesses to see if a particular change in activities is com-
patibde with continaing to produce nevenue from their
lands.
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Before committing to a project, developers will want
reasonable assurance that it can provide enough offsets
10 justify the probable costs. To develop that assurance,
developers must “scope” the project.

Scoping requires following the same basic steps as
those used 1o actually quantify a project’s offsets. How-
ever, the procedures are less rigorous in the scoping
phase and therefore far less resource intensive, These
steps inchede:

- Assessing additionality and the baseline.

-Estimating the likely changes in GHG emissions
and carbon stocks on project lands, including
inadvertent emissions from the project’s land-
management activities,

=Calculating the net GHG benefits from the project
{the difference between the project’s changes in
oth GHG emissions and carbon stocks and the
Iraseline).

= Estimating leakage from the project.

= Estimating the GHG offsets that the project can
produce, expressed as tons of COye.

The scoping process should also assess the uncer-
tainty in the amount of offsets estimated for the proj-
ect {see Appendix 3). If this uncertainty is large, de-
vebopers face considerable risk that the project will not
produce the expected offsets. Risk ks one element that
projpect developers will want to consider when deciding
whether to proceed.

Developers also cane about the timing of offscts, so

Chapter 4

Step 1: Scoping the Costs and
Benefits of a Proposed Project

scoping should estimate the tons a project will produce
in cach accounting period throughout its life. For ex-
ample, if dernand for offsets in the next year is likely
to be large becanse potential buyers must meet specific
emissions caps, a project that delivers offsets in 10 years
may not be satisfactory regardless of the offsers’ price
or ceriainty.

If initial estimates show that a project is likely to cre-
ate GHG offsets, developers can then estimate the proj-
ect’s coats and net financial return. [7 these analyses re-
veal barrbers (such as that one component of the project
is very costly or has & high risk of failing), developers
may revise the project’s design and then scope it again.
Developers may also use scoping to compare multiple
project scenarios and to consider potential shortfalls or
windfalls in the projected amount of offsets. Taken 1o~
gether, this information enables each potential partici-
pant to dechde whether a project is worth pursuing, and
it servies as a basis for negotiating commitments 1o exe-
cute the project and distribute its benefits among the

partiipants,

Assessing Additionality and the Baseline

The first steps in the scoping exercise are o assess a
project’s additionality and its baseline. Additionality
ensures that the project’s approach is a true departure
from business as uswal so that the offsets claimed for
the project are in fact real. The baseline is composed of
the emissions and changes in carbon stocks that would
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have occurred in the absence of the project. Recall that
developers subtract the baseline from the changes in
emissions and carbon stecks they actually achieve on
project lands ty determine the project’s net GHG bene-
fits. The principles used to assess additionality and es-
timate a baseline during scoping are the same as those
used to establish additionality and quantify an actual
baseline while implementing the project (see Chapter
5L We recommend a method known as proportional
additionality, which considers additionality and the
baseline simultancously, so that the offsets credited 1o
a project ane proportional to the degree that the project
iz additional,

Developers need to bear in mind that baseline emis-
stons and carbon stocks that actually occur during the
project may differ substantially from those found at the
timeof scoping. For example, suppase an animal opera-
tion is now wsing an open lagoon to store manure and
carlier monitoring or independent studies have shown
that lagoons of that size and type emit 50 tons of meth-
ane a month. A project developer wants 1o install an
anaerobic digester, which would capture maost of the
methane and burn it in a flare, so the operation would
emit only 2 tons of methane per month. The developer
would initially assign a value of 50 tons per month 10
the bascline. and he or she would estimate a total of
48 tons per month in net GHG benefit from the proj-
ect, However, suppose that shortly after the project be-
gins, new regulations require all such operations to get
rid of their open lagoons to protect nearby water sup-
plies. Suppose the common approach 1o meeting the
regulations leads to emissions of 40 tons of methane
per month, Once the new regulation goes into effect,
the project developer would have 1o adjust the base-
line downward to 40 tons per month, and the net GHG
benefit would fall to 38 tons per month,

Forecasting Changes in Carbon Sinks
and Greenhouse Cas Emissions

Developers can usually estimate a project’s net GHG
emissions and changes in carbon stocks using either
modeling o comparison sites, where practices that the
profect intends to employ are already in use. These tech-
niques are nsually different from those used to measure

actual outcomes from 2 project. The former are used
1o project the amount of offsets based on anticipated
conditions and results, whereas the laer reflect actaal
mexsurements and calculations made during and after
the project,

Forecasting Biomass Gaing
from Forestry Projects

Scoping a forestry project requires projecting how
much extra carbon the trees will accumulate because
of the project and when the sccumulation is likely 10
accur, In principle, regional publications documenting
the average annual rate of forestry growth could pro-
vide a quick and cheap way 1o estimate carbon gaing
from afforestation projects, which grow new forests on
land, or from projects that extend rotation lengths on
land that is already forested and regulacly logged. Too
be universally useful, such publications would need 100
provide the amount of extra carbon stored in trees each
year as a function of species: the age of the stand or the
size of the trees; and other variables, such as site pro-
ductivity, management, and history. However, the few
tables that have been published do not cover all forest
types, growing conditions, and management practices,
s0 project developers must often use other methods.

One ahernative is 10 estimate gains in stored car-
bon by consulting "benchmark™ studies that forecast
carbon uptake for sites with similar species, history,
productivity, and management. However, developers
must congider how project lands differ from compari-
son lands and what those differences imply for project
oulcomes, A site where an old forest was recently clear-
cut, for instance, will probably have large amounts of
woody debris and logging slash, which will decompose
over tme and add carbon to the soil. Thus a project that
entails seeding and growing a forest on a site that has
not been recently clearcut will likely record a lower net
increase in carbon. Developers can make their scoping
estimates more robust by comparing their site to other
sites with both greater and lesser productivity.

Some kinds of carbon stocks will pot change sig-
nificantly during a forestry project. For example, the
carbon gains in understory plants on sites that grow
forests from bare ground will never be large relative to
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the carbon gains in the trees. Developers may find it
cost-effective 1o use a general estimate of sequestration
in the small stock rather than making a more precise
estimate of to ignore the potential carbon gain in the
small stock completely,

Developers may also use models to estimate the
amoant of carbon 8 tree-growing project will seques-
ter. These models predict how trees in a single stand
or multiple stands will grow, and they use equations
tos convert the increase in biomass to amoums of car-
bon, The simplest models predict how a single stand
will develop. These maosdels are simple to run, but users
marst still select the inputs to drive them and assess the
reasonablencss of their predictions. Developers may
choose to hire a consultant to do so, or they may ask
the profect’s eventual quantifier to perform the model
cabculations.

Multistand models can help account for some chance
occurrences, such as wildfire, ifa project entails actively
managing a forest with many stands. Running the
model thousands of times using probabilistic chodces
for whether a fire occurs or spreads provides a range
of patential outcomes. However, such landscape simu-
latfons usually require a great deal of knowledge, and
their outputs are often of little value without real data.
Developers might use such models to analyze lkely re-
turns on substantial investments, rather than to make
inktial estimates of whether projects are feasible.

Models that predict only changes in the total volume
of timber in a stand. rather than the number of trees
of different sizes, are usually not suitable for predict-
ing carbon sequestration. For example, models of tree
growth often predict significantly higher changes in
timber volume—and thus carbon sequestration—than
observed in reality for old stands. Models that estimate
forest conditions and carbon stocks over more than a
century abso have limited relfability, as small errors in
estimates of tree growth or mortality can greatly in-
fluence the results over time. Expecting forest manag-
ers lo pursue activities decades hence based on a plan
written today is unrealistic in any case. Very long-term
modeling can help rank alternative strategies but can-
nen predict actual results,

Scoping the Costs and Benefits

Estimating Gains in Soil Carbon

Changes in so0il carbon result from a complex Interac-
tion of climate, soil texture, topography, vegetation,
soll disturbance, and history of all those factors. Be-
cause of this complexity, no standard 1ables forecasn
the amount of carbon in soil stemming from changes
in land management. However, developers can use a
varbety of alternative methods—and preferably at least
two, If the methods yield similar estimates, they are
more likely 1o be rellable, although their reliability may
still be uncertain,

Developers can use wser-friendly and well-tested
computer models to forecast changes in soil carbon re-
sulting from changes in land management. However,
these models encompass enly a limited range of tech-
niques for managing lands. 1f the history of project
lands and anticipated project activities are similar tos
those available in the models, the models can provide
reasonably sound estimates of the changes in carbon
stack that the project can achieve. If the lands and ac-
tivities are not similar 1o those in the models, then the
mandels are of limited utility.

PFroject developers can aluo consult w0l scientists at
long-term research sites and agricultural experiment
atations, If the types of sites and Land-management
practices these sclentists study correspond to those
anticipated for the project, the results can provide a
benchmark for estimating the likely increase in carbon
stocks on progect lands from those activitics.

If planned land-management practices have been
in use on a similar site for 2 number of years, a sim-
ple comparison of soil carbon levels between that site
and the project site can prove wseful. For example, if a
farmer plowed an adjacent field for decades and then
switched 10 no-1ill cropping, any difference in carbon
between that field and the project site could indicate
the gain that might accrue from a project invelving no-
till farming.

Estimating Changes in Methane
and Mitraus Oxide Emissions

The approach to forecasting changes in methane and
nitrous oxide emissions on project lands is similar o
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thas wsed to quantify actual changes in emissions dur-
ing the project, except that scoping entails estimating
rather than observing some site conditions. The steps
in this process include specifying the baseline man-
agement regime and the project regime and then com-
paring the stream of emissions expected 1o result from
cach (see Chapter 9).

Accounting for Emissions

from Project Operations

[n estimating how many offsets a project will create,
developers need 1o take into account the inadvertent
GHG emissions their land-management activities may
produce during a propect. For exaniple, almost all proj-
ects produce fuel emisshons, and some produce nitrous
oxide emissions from fertilizer wse,

Developers can start by quickly estimating fuel
emissions from activities such as preparing the site, ap-
plying fertilizer, spreading manure on ficlds, thinning
trees, and spraying from aircraft, as well as from the
manitoring and verification activity itself. If total fuel
use is large and varies substantially by activiry, devel-
opers should caboulate fuel emissions for each activity
maore precisely.

Estimates of fuel use for heavy equipment are based
on the amount of fuel consumed per hour rather than
miles per gallon, Equipment operators should estimate
the mumber of hours required 10 perform each proj-
ect activity [pilots should include the time needed to
fiy to and from the project location) and multiply the
toital mumber of hours by the amount of fuel used per
hour. Developers can then find the tons of COye that
the amount of fuel would emit (for more on inadver-
tenk emissions, see Appendix 2} To estimate emissbons
from the use of additional fertilizer, developers can use
standard equations (see Appendix 2 and Chapter 9).
Developers can then use global warming potentials 1o
convert N0 emissions to COLe (see Tahle 2.1).

Manufacturing fertillzers produces substantial GHG
emissions because the process is energy intensive. How-
gver, because these emissions occur upatream from the
project, developers do not have 10 include them when
estimating the project’s emissions. Under a mandatory
emissions cap, those upstream emissions would count

against allowances credited 1o the fertilizer manufac-
turer. Inan uncapped situation, the emissions could be
seen as 2 kind of leakage (see below), and developers
might need to subtract those emissions from the proj-
cct’s net benefits.

Predicting a Project's Leakage

1fa project reduces the amount of some good or reduces
the amount of land in some use at a particular locatbon,
it may increase emissions elsewhere. Those emissions
are referred 1o as beakage, and must be subtracted from
the project’s net GHG benefit. For example, if landown-
ers plan to stop harvesting timber from a forest, they
should estimate how much harvesting may occur else-
where as a resull, along with the greenhouse emissbons
from such harvesting. Similarly, if a project removes
land from cropping, developers should estimate the
amount of land elsewhere that is likely to be drawn intes
cropping in response to the project. The methods used
to estimate leakage in the scoping phase, involving eco-
nomic tools and models, are similar to those used dur-
ing the quantification phase (see Chapter 10).

Intensifying production on project lands 1o sequester
carbon can increase GHG emissions from some sources
but should not cause beakage. For example, intensifying
forest management generally means using more fuel.
thus producing more operational emissions, However,
such an approach should not incresse emissions from
other forests, and therefore it should ol produce leak-
age. On the other hand, intensified management can
increase upstream emissions from manufacturing in-
puts (such as fertilizer) or downstream emissions from
the use of forest products, In a capped situation, devel-
opers would not count those emissions as leakage be-
catse they would not own or control them, However, in
an uncapped situation, a developer could teeat them as
leakage.

Assessing Risk
Scoping a project shoubd include assessing risk—that is,
the likelihood that some partion of the anticipated off-

wets and financial returns will not materkalize, Sources
of risk include
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-Poor counterparty performance: A project devel-
oper may not have the capacity to execute project
activities or maintain project lands, especially if
the progect is planned to last decades,

- Production shortfalls: Even if participants do ex-
acthy what they plan, a project may generate fewer
tons of offsets than expected, perhaps because of
unanticipated weather, crop failures or disease,
fire, or floading.

= Price changes: Costs may be higher—or revenues
lower—than anticipated. For projects with com-
ponents priced in different currencies, the value
of those currencies may factuate.

= Ervors in baselines and leakage: Estimates of base-
linees and leakage may be too low, 50 a smaller
propoertion of GHG benefits may count as offsets.

=Large uncertainties in calculated offsets: Despite
the best efforts, the methods used In the project
may vield relatively large statistical uncertainty in
the calculated offsets,

=Faulty measerement and sampling: Poor design
or execution of project measurements may mean
that quantifiers fail to detect some carbon seques-
tration or culs in GHG emissions,

=Regulatory uncertainty; Regulators or verifiers
could conceivably disqualify offsets. However,
regulatory systems and good certification systems
should have mechanisms for reducing this risk,
respuiring that developers receive preapproval for
their project design and their methads for quanti-
fying their results.

Itis hard to overemphasize the fact that events may
Aot transpire as planned. For example, even if models
of tree growth are accurate, the amount of carbon a
forestry project sequesters can differ significantly from
the estimated amount if some arcas prove unsuitable
for planting trees or if stands take longer than usual
1o become established. Developers should therefore es-
timate high and low ranges of possible outcomes and
base their risk assessment on the expected value, or the
average valee of all possible culcomes.! OF course, good
information for projecting the likelihood of different
outcomes is ofien not available, 1o such analyses may
be subjective,

Scoping the Costs and Benefits

Weighing the Bottom Line in Project Offsets

Once developers complete the steps above, they can use
Equations 4.1 and 4.2 to estimate the offsets they expect
a project to produce:

Expecied Offuet = Met GHG Benefit = {1 - L) Equation 4.1

where Net GHG Bengfit i the GHG emission reduc-
tioh of increase in carbon stocks estimated from proj-
ect activities, less the baseline {and any proportional
additionality), and L is leakage {expressed as a frac-
tion of the Net GHG Benefer). Developers can further
refine the expected amount of offsets by factoring in
risk aversion:

Expected Offset (corrected for risk) =
Expected Oifset = (1 - Risk)
Equation 4.2

where Risk is a weighted factor that accounts for events
that might cause a project 1o fail o deliver some or all
af the planned offsets, as well as for the anticipated
level of uncertainty in the generated offsets. This fac-
tor can be tailored o the specific inclinations of indi-
vidual developers. Those who are risk averse would as-
sign greater weight to possible negative cutcomes, while
risk-seeking speculators might assign lesser weight 1o
those owlcomes.

Evaluating a Project's Financial
Costs and Returns

After estimating the amount of offsets they expect a
project to produce, developers need to estimate their
cost per ton, as well as the net income the project will
provide, Even if developers implement a project be-
cause they believe in it, they need to estimate these fi-
nancial costs and benefits to ensure that enough funds
are available to complete it and that they will reap as
many offsets as passible for the money they spend.

To estimate the costs of the land-management ac
tivities they will employ, project developers can rely
an commercial software packages and other published
materisls. These estimates need to take into account a
variety of indirect costs for maintenance and transac-
tions. If such costs are greater than the value anticipated
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from the sabe of the offsets, the project is probably not
worth deing. Maintenance costs can include the costs
of pateolling a project, managing animals, control-
ling fire, and taking other protective actions, as well as
property taxes. Transaction costs include the costs of
organizing a project, negotisting contracts, quantify-
ing and verifying results, obtaining official recognition
of offsets, and transferring rights to offsets. Transac-
tion costs can be greater than the value of the offsets
that small projects generate, However, such costs will
tend to shrink dramatically as more offset projects oc-
cur, and that is why developers often find it useful to
aggregale offsets from maltiple projects into a single
paortiolio for marketing.

Developers determine the cost of each ton of off-
sets by dividing the project’s total costs by the expected
amount of affsets:

Expected Cost

Cost Per Ton= o ot
O Expected Offses

Equation 4.3

If the cost per ton obtained from Equation 4.3 is
lower than the anticipated market value of the offscts,
then the project has the potential to produce a net fi-
nancial gain, Determining whether the project is able
to produce fAnancial gain requires analyzing its level-
fred cost,

Finding a Project’s Levelized Cost

As noted, different projects produce costs and benefits
at different times, making comparing projects difficuls,
Consider the following simple example,

A buyer newds 10 tons of offsets and can purchase
them today from a project that requires an investment
of S100 today. The buyer would be paying $10 per ton
in today’s money, Now suppose that the same buver
has the option of investing in another project; in this
project, the buyer can receive 12 tons and pay only 390,
However, the buyer would not receive the offsets until
the tenth year of the project and must pay the costs in
the third year.

Which project entails the lowest cost per ton? Level-
izing, a techmique for purting the costs and benefits af
different alternatives into the same terms, can provide
the answer, If the levelized cost of one project is miusch

higher than that of another project, project developers
and offsct buyers can obtain more mitigation for the
money by chonsing the latter,

Developers and buyers can use standard methods of
financial amalysis to quantify preferences for deferring
costs until later and obtaining benefits sooner. That ap-
proach, known as discounting, is like calculating inter-
esl, except that analysts move backward In time from
the future to the present, That is, developers and buyers
use discounting to find the value today, or the present
value, of a payment that they must make or the income
they might receive in the future.

The first step is choosing a discount rate; differ-
ent project participants will choose different rates.
Low rates might match interest rates for very bow-risk
bonds, such as U5, Treasury bills, whereas higher rates
would reflect inflation or higher risk. Because the dis-
count rate can have a large effect on the outcome, par-
ticipants would do well to use low, high, 20d mid-range
discount rates and then comparne the results.

After choosing a discount rate, developers and buy-
ers can find the levelized cost of a 100 of offsets by di-
viding a project’s discounted costs by its discounted
benefits, The result provides a basis by which they can
compare different projects. For example, the levelized
cost of offsets in the second scenario above—assuming.
an annualized discount rate of 6 percent—would be
$11.68 a ton, compared with just S10 a ton in the first
scenario, Thus the lanter option would be more attrac-
tive [see Appendix 4 for more an how to obtain these
results). These calculations are easy 1o perform using &
spreadsheet program or a pocket calculator with finan-
cial functions, Because of compounding, even & mod-
est discount rate over a decade or more makes the pres-
ent value of a future cost much less than today's cost.

Deciding Whether to Proceed

These analytical processes can provide a great deal of
useful information on the amount, Hming, costs, and
net present value of offsets a project is likely to gener-
ate. Such analyses may show that a project’s expected
retarn is modest relative 1o the risk or that the return is
bower than Investors require.

Prudent developers will also consider other factors
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in scoping a potential project. Landowners, for exam-
ple, are often concerned aboat long-term restrictions
on the use of their land, a5 well as the net return from
the current use of their land, For example, a contract
for prodhuci ng offsets could limit the extent of logging.
which could defer or permanently limit revenue from
wood products. An agricultural project could Hmi till-
age. reducing options for dealing with weeds, soil com-
paction, and high levels of crop residue, which could
threaten revenue from crops, If creating and maintain-
ing offsets reduces landowners’ income or Mexibility,
the payment they receive must be encugh to offset
that lost income and flexibility. Even if the gross rev-
enwe from creating offsets is high, the project may vield
lower net revenue than an alternative use if the proj-
ect’s costs are high and the project prevents another

Scoping the Costs and Benefits

revenue-producing use. IF a contract to produce off-
sels obligates a landowner to deliver a certain number
of tons of offsets rather than o pursue specific land-
management practices, the landowner must also factos
I the cost of obtaining replacement offsets should the
praject fall shorr.

OHffect projects may also create nenfinancial ben-
efits, such as prometing bicdiversity and generating
goodwill. Potential participants might therefore weigh
a project’s environmental and social benefits against its
difficelty and expense. For example, farmers may ex-
pect @ reap only a small payment for storing carbon
by switching from plowing 1o no-till farming, but they
may contract to do so because they judge no-till farm-
ing 1o be maore sustainable.
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Chapter 5

Step 2: Determining
Additionality and Baselines

To create offsets, o landowner or project developer
mast show that a project has actually produced green-
house benefits beyond those that would have ocourred
under business as wsual (practices that landowners
would have pursued if the project had not occurred).
Making such a determination is of course challenging.
as it bs difficult 1o know what might have happened if
history had played out differently. Nevertheless, rea-
sonably objective methods can be used 1o make that
determination.

Such an effart typically involves two tasks. The first
15 4o establish that a project is additional—that the
land-management practices it pursues represent a trug
departure from business as usual, The second is to es-
tablish the baseline—the GHG emissions and changes
in carbon stocks that would have occurred on project
lands if the practices had not been adopted. To deter-
mine a project’s net benelits, quantifiers later sublract
project emyissions from baseline emissions (i.e. subltract
bascline carbon stocks from carbon stocks recorded
during the project).

The method recommended here is based on pro-
portional additionality. This approach teeats addition-
ality and the baseline simultaneously so that the offscts
awanded 1o 8 project reflect the proportion of the proj-
ect that is additbonal. (For details on these steps beyond
those in this chapter, see Appendices 5 and 6.)

In contrast, many regulatory systems use cafegori-
cal tests (o establish additionalisy, inchuding the Kyoto
Protocol’s Clean Development Mechanism (CDM)

which allows developed countries o buy GHG offsets
{rom developing countries. If the project does not meet:
the additionality test, it Is disallowed as an offset proj-
ect. [f the project does meet the test, analysts use a sec-
ond step to establish a baseline, (See Appendix 5 for the
processes wsed to establish categorical additionaliny.y
Obviously in the case where existing regulatory andl
voluntary systems for reporting or limiting GHG emis-
sions exist, projects need o follow the requirements of
those systems,

Setting Baselines Using

B ional Additionali

The fundamental concepl underlying the recom-
mended method for establishing additionality and set-
ting a baseline is that, in the absence of the project,
project bands would have been managed like compa-
rable lands in the reghon, Thus culcomes on other lands
provide the benchmark for measuring the GHG bene-
fits, or offsets, produced by the project. This approachs
depends on identifying appropriste comparison lands
and quantifying GHG fluxes and carbon stocks o
those lands.

The first step is to bdentify lands that are comparable
to project lands and representative of land-management
practices in the region. The second step is 1o see what
happens on these comparisen lands as the project pro-
ceeds. The difference between the emissions and sinks
on comparison lands and those on project lands rep
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resents the GHG benefits that can count as offsets. For
example, if comparison lands gain | ton of carbon per
acre and project lands gain 3 tons, 2 tons per acre may
count as offsets. This method for calculating the base-
line uses the proportion of the GHG benefits achieved
by the project thal exceeds any benefit achieved on
comparison lamds.

Project developers typically select comparison lands
after they decide 1o proceed with a project but before its
land-management activities begin, Comparison lands
ideally resemble prodect lands in their physical charac-
teristics, inchuding weather, soil, and topography. Land-
management practices on comparison lands at the out-
set of the praject should also reughly mimic those nsed
in the region so these lands can serve as a valid mea-
sure of the degree 1o which the project exceads busi-
ness as usual. Changes in land-management practices
on the comparison kands throeghout the project period
then represent the region as a whole. The baseline GHG
emissions or changes in carbon stock measured on the
comparison lands during the project provide a continu-
ous update of the profect’s additionality.

An alternate approach is to choose comparison
lands that are subject 1o the game uses and practices as
the profect lands before the project starts. Project de-
velopers assess the fractbonal additionality of the proj-
ect at the outset and discount the GHG benefits they
later achieve by this amount. For example, suppose a
project plans 10 pursie no-11l farming of small grains,
and 40 percent of the farmers of small grains in the
reghon already use no-till farming. In this approach,
propect developers would discount the amount of GHG
brenchts the project achieves by 60 percent. IF the com-
parison kands shifi to no-till farming during the proj-
ect, the baseline would reflect those changes,

Field sarveys of land cover on potendlal comparison
siles can sometimes help identify the management ac-
tivities on those lands, For example, the proportion of
land covered by residue from an carlier crop alter a new
crop is planted usually indicates the degree of rillage.
However, project developers shoald try to choose com-
parison lands based not just oo land cover but also on

Determining Additsonality and Baselines

known management practices.

Comparison lands should usually be near project
lands to ensure that they have similar weather, topog-
raphy, and ecology. Forestry regulations vary widely
from state to state, so project developers would do well
1o choose comparison lands within the same state. Tf
ecological conditions in an area vary greatly, develop-
ers should also choose comparison lands based on ele-
vation, precipitation, soil type, and productivity. Many
states tax resowrce lands according 1o their potential
productivity, and official maps often include informa-
tion on those attributes. However, project develop-
ers need to keep in mind that comparison lands with
similar productive capacities and subject to the same
regulations may face very different market opportuni-
ties {inchuding proximity to transportathen, ownership
structure, and economic risk), and they should choose
comparison lands sccordingly.

To avoid the cost of performing annual surveys 1o
determine changes in the uses of comparison lands
during a project, developers should seck lands subject
toan existing survey, Several such surveys are available
for U.S. lands:

~The Mational Resources Inventory of the U5,
Department of Agriculture (USDA) includes
information on Jand use and land cover, crop
history, and conservation practices for 00,000
sites on federal land. Each site represents a larger
tand area. Although information is not up-
dated every year, the agency Is moving toward
an annual inventory. (See hitp:fwww.onrcs usda.
govitechndcal/MRIL)

~USDA census data, collected on a five-year in-
terval (nyostly since 1974), includes county-level
information on farm size, livestock numbers, and
crop acreage by irrigation status. [See hrtps/www,
nass.usda. govioensusl)

~The L'SDAs Forest Laventory and Analysis reports
on forest cover, growth, mortality, tree removals,
and general health for all forestland in the United
States. The information, updated every 510 10
years, is reported mostly at the state and county
level to protect the confidentiality of landowners.
(See hatpn!fia fa.fed usl)
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Steps in Determining a Project’s Offsets

-Purdue University’s Conservation Technology
Information Center provides annual information
at the county level on tillage practices by crop.
Analysts can use the information to determine
the overall use of conservation tillage, but not the
probability that land will change from one use o
anoiher over time. That is because the data do not
shovw whether specific land parcels remain subject
fer & given management practice from year to year.
(See httpaiictic pardue.eda/CTIC/CRM. himl.)

- The National Land Cover Mapping of the LLS.
Geological Survey shows 21 classes of land cover
at the 30-square-meter scale, based on satellite
imagery from the LandSar Thematic Mapper in
1992 and 1999, (See httpedc usgs.gov/geodatal)

If information on specific uses of comparison lands
is not available, project developers may have to rely on
general categories of kand use (such as annual crops
versus pasture, rather than varistions in tillage prac-
tices used to cultivate annsal crops). However, that ap-
proach may increase the risk that comparison lands will
differ from project lands in some unmeasured way.

Determining Baseline Emissions
and Sequestration

A robust approach 1o establishing baseline GHG emis-
shons and carbon stocks on comparison lands is to em-
ploy the same method used to quantify emisstons and
stocks on project lands—and to do it over the same
time period. For example, quantifiers for a project that
aims 1o sequester carbon in soil could directly sample
carbon stocks on comparison lands, as that is the ap-
proach they will use to measure carbon gains on proj-
ect lands. However, gaining access to comparison lands
to make such measurements is difficult, To circumvent
that problem, developers can set askde a small fraction
of project lands or facilitles where they do nol imple-
ment project activities, They can then use these par-
thcular lands 1o help characierize baseline GHG emis-
sions and sequestration, SUll even this will not suffice
if land-management practices on comparison lands
change during the project period or if the region has an
array of practices (see the next section).

Cost can be an even bigger impediment than ac-
cess to comparison lands in establishing baseline GHG
emissions and carbon stocks because these lands can
inchude an array of land-management practices. Deter-
mining the baselines may then be more costly becanse
measuring changes in emissions and stocks may re-
quire taking more febd samples and even using strati-
fied sampling (see Appendix 21}

To avoid the challenges of taking field samples on
comparison lands, some carbon-trading systems may
allow quantifiers fo use very limited information on
conditions and practices on those lands, along with
other information or models, 10 estimate a baseline.
For example, Birdsey and Lewis (2003) employ models
to calculate trends in stocks of forest carbon in each
state, which quantifiers could use 1o establish base-
lines for forest projects. The Intergovernmental Panel
on Climate Change provides defoult emissions rates as
a function of land-management practices for methane
projects. The USDA's Matural Resources Conservatlon
Service offers the COMET-VR tool that estimates soil
carbon stock change for selected cropping practices in
the LS. that could be used to establish project base-
lines fior soil carbon projects. In another approach, the
USDA or the US. Forest Service could periodically
[perhaps every 5 or 10 years) publish default baselines
for various types of offset projects as a function of their
lncation and topography.,

Although such information and medels provide a
relatively inexpensive and convenient way to estimale
baselines, they will generally be less accorate than di-
rect sampling of comparison lands. The carbon-trading
systemn of offset buyer will determine whether less ex-
pensive bul less accurate methods are acceptable. Even
in trading systems that do not require sampling to es-
tablish a baseline, savvy buyers may insist that analysts
use robust methods, The resulting offsets should bring
a higher price than those with baselines based on less
accurate methods, and project developers may decide
that the higher price justifies the extra costs.

Cuantifiers must express baselines in the same units
they use to express changes in GHG emissions or car-
ban stocks an project lands. For example, if they ex-
press project emissions and stocks as total tons of COLe,
and they first calculate the baseline as tons of COye pee
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acre or per unit, they must multiply the baseline by the
number of acres of units encompassed by the project.

If the project involves emissions cus, then quantifi-
ers subtract baseline emissions from project emissions
to obtain the net GHG benefit. If the project involves
sequestration, then quantifers subtract baseline carbon
stocks from project carbon stocks, Quantifiers then ad-
Just this net greenhouse benefit for leakage (see Chap-
ter 10). Once ownership is established and the benefit is
verified, it may count as offsets and be marketed.

Timing is another issue. A project is typically di-
vided inte accounting periods during which offsets are
colculated and marketed. For example, a project that
lasts 10 years could establish 10 one-year accounting
pertods. Quantifiers must determine the baseline for
each accounting period.

Accounting for Changing Baselines over Time

In practice, GHG emissions and sequestration rates for
a given tract of land can change as a result of chang-
ing environmental conditions and management prac-
tices. For example, low crop prices can prompt farm-
ers to abandon agriculture on marginal comparison
lands, and the cessation of plowing and reestablish-
mient of woody vegetatbon can boost soil carbon stocks.
A baseline can change even when the mix of activities
on comparison lands does not. For example, intensified
logging on comparisen lands can lower stocks of bio-
mass carbon, or better livestock management can help
restore riparian conditions, which can increase woody
biomass and thus soll carbon. Project developers and
quantifiers must therefore analyze both changes in use
and site dynamics, including climate varfability, on
comparison lands during the project to construct relia-
ble baselines.

Figure 51 shows how such changes can influence
the amount of offsets an emissions abatement project
creates. The project s divided inte 12 accounting pe-
riods for which quamtifiers calculate offsets. Doring
the first five perbods, comparison lands emit 35 tons of
GHGs, However, by the last accounting period, emis-
sions drop to just over 25 tons. Thus baseline emissions
vary from 35 to abowt 26 tons over the course of the

profect.

Determining Additianality and Baselines

Like emissions from comparisoen lands, emissiony
from project kands can also change for reasons beyond

the control of project developers, and developers must
similarly account for these changes. In Frgure 5.1, emis-

sions from project lands initially fall from 35 1ons to
about 22 tons during accounting periods 7 and 8, and
then they rise to about 26 tons by the end of the proj-
ect. The net GHG benefit lor any given accounting pe-
riod (before accounting for keakage) is the difference
between baseline and project emisspons. In this ex-
ample, net mitigation on a per-acre basis is zero in the
first accounting period, then peaks at just over 10 tons
during accounting perfods 5 and 6, and then declines
to zero during the last accounting period, Quantifiers
would find the net amount of offsets by multiplying the
per-acre GHG benefit by the number of acres in the
project.

Accounting for Variable Land-

Management Practices

A further complication in determining baselines arises
from the